MYHHUIITAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
MYHHUIIUITAJIBHOI'O OBPA3OBAHUSA I'OPOJ KPACHO/IAP
CPEJHSSA OBINEOBPA3OBATEJIBHAS IIKOJIA Ne 35
UMEHMU T'EPOSI COBETCKOI'O COIO3A EBIEHUS KOCTBLIEBA
(MAOY COIII Ne 35)

YTBepxkaeHa
Ha 3aCCJaHuU MEAaroruyecKoro CoBeTa
MAOY COHI Ne 35
npoTokoJ1 oT 29.08.2025 Ne 1

AOKYMEHT NOANMUCAH
QNEKTPOHHOW MOAMUCHIO

i 8DBAS
Braneneu; 3axaposa Vipuia Bnagumiposna
[eficTantenen: ¢ 23.04.2025 Ao 17.07.2026

Pabo4yas nporpamma

o y4eOHOMY NpeaMeTy

«Aupopmaruka» (yriyoJjJeHHbIA YPOBEHD)

HA YPOBEHb cpeaHero oomero odopasosanus (10-11 kiaaccsr)

CPOK OCBOEHHUS — 2 roja

KommnuectBo wacoB — 272 yaca: B 10 kinacce — 136 yacos (4 yaca B Henenno), B 11
kjacce — 136 gacoB (4 yaca B HEAEIIO).

CocraBurtenb: JIeoHTheB JlaHniIa AJIEKCAHIAPOBUY, VUHUTEID

[IporpamMa cocraBiieHa B COOTBETCTBHU ¢ PDenepaibHBIM TOCYIAPCTBEHHBIM
00pa3oBaTenbHBIM CTAHIAPTOM cpeaHero obmero obpasosanus (PI'OC COO),
denepanpHoii pabouel mporpamMmoil mo yueOHomy mnpeamery «MudopMaTrka
(yrnyOsenuslii yposens) COO

2025



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA

JIMHHOCTHBIE PE3VJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCT W CHOCOOHOCTH
oOyJaromuxcss PyKOBOACTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMH, TO3UTUBHBIX BHYTPEHHUX
yOeXKACHMU, COOTBETCTBYIOIIMX TPAAULMOHHBIM IIEHHOCTSIM POCCHICKOTO
o011ecTBa, PaCIIMPEHNUE KUZHEHHOTO ONBITA U OIBITA JAEATEILHOCTH B MPOLIECCE
peanu3alMM  CpeACTBAMU  ydyeOHOro IMpeiMeTa OCHOBHBIX  HampaBlCHUM
BOCTIUTATEILHON JESTEIbHOCTH.

B pesynprare wusydeHuss MHPOPMATHKKM HA YPOBHE CpPETHETO OOIIETOo
oOpa3oBaHusl y oOyuaromerocss 0yayT copMHUpOBaHbI CIEIYIOIINE JTUYHOCTHBIE
PE3yNbTaTHI:

1) rpax/1aHCKOrO BOCIIMTAHUS:

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YyBa)KEHHUE
3aKOHa ©W  TPaBOMOPSAIKA,  COONIOJIEHWE  OCHOBOIOJATAIOIINX  HOPM
UH(OPMAITMOHHOTO MpaBa U HHHOPMAITMOHHON OE30TTaCHOCTH;

TFOTOBHOCTh IPOTUBOCTOSATH HACOJOTHMM 3KCTPEMHU3Ma, HAIMOHAIU3Ma,
KceHohoOWH, AUCKPUMHUHAIMU TIO COIMAIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJHHBIM IPU3HAKAM B BUPTYaJIbHOM MIPOCTPAHCTBE;

2) MaTpUOTHYECKOTO BOCTIMTAHUS:

[IEHHOCTHOE OTHOILIEHHWE K HCTOPHUYECKOMY HAClEAUI0, JOCTHKEHUSIM
Poccun B Hayke, UCKYyCCTBE, TEXHOJOTHUSX, TOHUMAaHUE 3HAUCHUS MH(POPMATUKU
KaK HayK{ B KH3HU COBPEMEHHOTO OOIIIECTBA;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCThH OIICHMBATh CUTYAllMI0O U NMPUHUMATh OCO3HAHHBIE pEIlCHUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 5CTEeTUYECKOTO BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MHpPYy, BKIIOYAas OSCTETHKY HAYyYHOTO U
TEXHUYECKOTO TBOPUECTBA;

CIIOCOOHOCTH BOCHPUHUMATh pa3JIMYHbIe BUIbl MCKYCCTBA, B TOM YHCIIE
OCHOBAHHOI'O Ha MCIOJIb30BAaHUU MH(DOPMAIMOHHBIX TEXHOJIOTUH;

5) puznyueckoro BOCIIUTAHUS:



cOpPMUPOBAHHOCTH  3I0POBOTO M 0Oe30mMacHOro  oOpas3a  KU3HH,
OTBETCTBEHHOTO OTHOILICHHUS K CBOEMY 3J0pOBbIO, B TOM 4YHCIE 3a CYET
coOto/IeHust TpeOOBaHM 6€30MacHOM IKCIUTyaTalluy CPeACTB MHOOPMAITMOHHBIX
¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

6) TPy10BOTO BOCITUTAHHSL:

TOTOBHOCTh K AKTUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOM M COIMAbHOU
HaIpaBJICHHOCTU, CIOCOOHOCTh MHUIIMUPOBATD, IIJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO IESITEIIbHOCTD;

uHTEpeC K cdepaMm NpodecCHOHATHLHON ACSTENBHOCTH, CBSI3aHHBIM C
WH()OPMATUKOH, MPOTrpaMMHUPOBAaHUEM M HWH(OOPMAIIMOHHBIMUA TEXHOJOTHSIMH,
OCHOBAaHHBIMH Ha JTOCTIDKCHHSIX HAYKM WH(GOPMATHKHA W HAYYHO-TEXHHUYICCKOTO
mporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC KU3ZHEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 9KOJIOTUYECKOTO BOCTTUTAHUS

OCO3HaHHWE TJIOOATBHOTO XapakTepa IKOJIOTHYECKUX MpoOJIeM M MyTel X
pelieHusi, B TOM 4YHCJIE€ C Y4Y4ETOM BO3MOXKHOCTEH HH(OpPMaAIMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

8) IEHHOCTU HAYYHOTO MMO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA HAYyKH, JOCTIKCHUSIM HAYYHO-TEXHHUYECKOTO Iporpecca H
OOIIIECTBEHHON TMPaKTHKW, 3a CUY€T TOHHUMAaHUS poJM WHO)OPMAIMOHHBIX
pecypcoB, MH(POPMAIMOHHBIX TPOIECCOB W WHMOOPMAITMOHHBIX TEXHOJOTUHA B
yciaoBusx 1udpoBoil TpaHchopmanuu MHOTUX cdep KU3HH COBPEMEHHOIO
00I11eCTBa;

OCO3HAHWE IIEHHOCTH HAYyYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOEKTHYIO U UCCIIEA0BATEIbCKYIO ACATEILHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

B mporecce m0CTHXKEHUS! IMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMBbI
no wuHpopMaThke Yy OOy4YarOUIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUICKT, MPpenoaratonuii chopMHUpPOBAHHOCTE:

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE I[IOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
HMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINY, BKIIOUAOIICH CTPEMJICHNE K TIOCTHXKCHUIO 1T U
yCcrnexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJS M3 CBOMX
BO3MOKHOCTEH;



SMIATHH,  BKIIOYAIOMIEH  CMOCOOHOCTh  MOHMMATh  3MOIMOHAJIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATH €ro IMPH OCYIIECTBICHUH KOMMYHHKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEIKUBAHHUIO;

COLMAIIbHBIX  HABBIKOB,  BKJIIOYAIOUIMX  CIHOCOOHOCTb  BBICTPAauBaTh
OTHOILICHUSI C JAPYTUMU JIOAbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peliaTh
KOH(JIUKTHI.

METAIIPEJIMETHBIE PE3YJIBTATDI

B pesynbrare wusydenus WHGOPMATHKKA Ha YPOBHE CPEAHErO OOIIEero
oOpa3zoBaHust y oOydaromnierocss OyayT cQOpMHUpPOBaHBI MeETaNpPeIMETHbBIE
pe3yJbTaThl, OTPAKCHHBIC B YHUBEPCAIBHBIX YYEOHBIX NEHCTBUSX, & UMEHHO —
MO3HABATENIbHBIC YHUBEPCAJIbHBIC YYEOHBIE JIEUCTBUS, KOMMYHUKATHUBHbBIC
yHUBEpCAIbHbIC YUeOHBIC JCUCTBUS, PETYJISTUBHBIE YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS, COBMECTHAs JEATEIbHOCTb.

ITo3HaBaTeNbHBIC YHUBEPCABHBIC YUeOHBIC ICHCTBUS

1) 6a30BBIC JIOTHICCKHUE ICHCTBUS:

CaMOCTOSATENbHO  (OPMYJIMPOBAaTH M aKTyallM3UpOBaTh  MIpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBCHHBIM TMPU3HAK WM OCHOBAHHS JIJII CPaBHEHHUS,
KJ1accupukauu u 0000IICHHUS;

OTIpENEeNATh IENN MAESITEIIbHOCTH, 33JlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS,

BBISIBIIATH  3aKOHOMEPHOCTH W TIPOTUBOPEYHMSI B  paccMaTPUBAEMBIX
SIBJICHHSIX

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJEMBbI ¢ YUYETOM aHAIM3a UMEIONTUXCS
MaTepHaTbHBIX M HEMAaTEPUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JI€ATEIHLHOCTh, OIICHUBaTh COOTBETCTBHE
PE3yIBTATOB IICNISIM, OIIEHUBATH PUCKH ITOCIICICTBHI JICITEIILHOCTH;

KOOPJIMHUPOBaTh W  BBIMOJHATH PabOTy B  YCIOBUSAX  PEajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIE UCCIICI0BATEIBCKHIE ICHCTBHS:

BJIQJCTh ~ HaBBIKAMH  Y4EOHO-HCCIICIOBATCIIBCKOM M IPOCKTHOM
NEeATEeILHOCTH, HaBBIKAMH Pa3peIieHHs MpooJIeM, ClIOCOOHOCThIO M TOTOBHOCTBIO
K CaMOCTOATEIbHOMY TIOMCKY METOJOB pEIICHHs] MPaKTUYeCKUX 3ajad,
MPUMEHEHUIO PA3INYHBIX METO/IOB MTO3HAHUS;



OCYLIECTBIATh Pa3JIMYHbIE BUIBl JIEATEIBHOCTH IO MOJYYEHHID HOBOIO
3HaHUWS, €ro MHTEpIpeTalnd, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IHMYHBIX
y4€OHBIX CHUTyallUsiX, B TOM YHCJIE IPH CO3JaHUM YYEOHBIX M COLHUAJIBbHBIX
IPOEKTOB;

(opMUpPOBATh HAYYHBII TUIT MBIIIICHUS, BIaJIETh HAYYHOW TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOM
JESTEIIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pelIeHHs, HAXOJUTh apryMEHThI Ui JOKa3aTeIbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UPOBATh IIOJYUEHHBIE B XOJE pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

OCYLIECTBJISTh LIEJICHANPABIECHHBIN MOMCK MEPEHOCca CPEJCTB M CIOCOO0B
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJBHYIO W IMPaKTUYECKYyI0 o0nacTu
KU3HEIEATEeIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE WJIEH, NpeiaraTh OPUTMHAIBHBIE TOAXO/bI U PELICHUs,
CTaBUTH NMPOOJIEMBI U 33a4H, IOIYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmarimeii:

BJIa/IETh HABBIKAMU TOJyueHUsI HHGOPMAIIMU U3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOATENbHO  OCYIIECTBJISITH ~ MOWCK, aHalu3, CUCTEMaTU3alul |
MHTEPIIPEeTALNIO HH()OPMALIUK PA3ITUYHBIX BUAOB U (OPM IPEICTABICHUS;

CO3/aBaThb TEKCThl B pa3lM4HbIX (¢opMaTax C YYETOM Ha3HAUCHUS
uHpopMaluu M UEJIEBOM  ayAUTOpUHU, BbIOMpas ONTUMAJIbHYIO (GopMy
MPE/ICTABIICHUS U BU3yaJIU3allUy;

OLICHUBATh JOCTOBEPHOCTb, JETMTUMHOCTh MH(OpMaIuHU, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3THYECKUM HOpMaMm;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOIMH B PEILIEHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3al[MOHHBIX
3aja4 ¢ CcoOJrofieHHMeM TpeOOBaHUN DSPrOHOMMKHM, TEXHUKM O€30M1acCHOCTH,
TUTUEHBI, PECypcocOepekeHusl, TMPAaBOBbIX U OSTUYECKHMX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

BJIQJIETh ~ HAaBBIKAMU  pACHO3HABaHUS W 3allUThl  MH(OpPMALUH,
MH(POPMaILMOHHOM 0€3011aCHOCTH JIUYHOCTH.



KomMmyHuKaTUBHBIE YHUBEpPCATIbHBIC YUEOHBIC IEUCTBUS

1) oOmienwue:

OCYIIIECTBIATH KOMMYHHUKAIIMU BO BCeX chepax KU3HHU;

pacrio3HaBaTh HeBepOaJibHbIE CpEACTBa OOIICHMs, IOHWMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACMO3HaBAaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyaIllud
CMSTYATh KOH(JIUKTHI;

BJIQJIETh  Pa3IMUYHBIMU  CIIOCOOAMU  OOIICHUS W B3aUMOJICHCTBUSA,
apTYMEHTHUPOBAHHO BECTH JUAJIOT, YMETh CMATYATh KOH(MDJIUKTHBIE CUTYyaIUH;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJCTB.

2) COBMECTHAs ACATCIbHOCTb:

MIOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKy U METOJIbI COBMECTHBIX JEUCTBUU C Y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA,

NPUHUMATh €M COBMECTHOM  JIESITEbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATH JICMCTBUS IO WX JIOCTHUKECHUIO: COCTABJIAThH IUIAH JEHCTBHM,
pacrpenesaTh poJid ¢ y4ETOM MHEHHMH YYaCTHHMKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kaye€CTBO CBOEr0 BKJAJA U KaXIOTO yYaCTHHKAa KOMAaHIbl B
oOIIMiA pe3yJIbTaT Mo pa3paboTaHHBIM KPUTECPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh HJECU C TO3UIMU HOBHU3HHBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYHIECTBJISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3JIUYHBIX
CUTYaIUAX, IPOSIBISATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynstuBHble yHUBEpCaIbHbIE yUeOHbIE NEUCTBUS

1) camoopranuzarusi:

CaMOCTOSITENIbHO OCYUIECTBIIAThH MMO3HABATEIbHYIO JEATEIIbHOCTD, BBISBIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a71a4l B 00pa30BaTeIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTAaBISITh TUIAH PEIICHHUS TPOOJIEMBI C  YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHI;

JABATh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUIT;

JIeaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;



OLICHUBATh NPUOOPETEHHBIN OIBIT;

crioco6cTBOBaTh (OPMUPOBAHUIO W TPOSIBICHUIO IIUPOKON SPYIUIUN B
pa3HbIX O0O0JAacTSIX 3HAHWN, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U
KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJaJeTh HABbIKAMU I[IO3HABAaTEJbHOM  peQieKCMM Kak  OCO3HAaHMS
COBEPIIAEMBIX JEUCTBUH W MBICIUTEIBHBIX IIPOLIECCOB, HX pPE3yJbTaTOB M
OCHOBAHM, MCIOJIb30BaTh NPUEMBI pePIICKCUN AJIA OLIEHKU CUTYalllH, BbIOOpa
BEPHOT'O PELLICHUS;

OLICHUBATbh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBI JIPYTMX I[PH AHAINU3E PE3yJIbTaTOB
NEeSATEIbHOCTH.

3) npuHATHUSA ce0s U IPYTUX:

MIPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBI JPYTMX IPH aHAINU3E PpPE3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YEIOBEKa.

ITPEAMETHBIE PE3YJIBTATBI

B mporecce u3yuenus kypca mHbOpMaTHKU YriayOiaéHHOro ypoBHs 6 10
Knacce oOydaromuMmucsa OyIyT JIOCTUTHYTHI — CIEAYIOIIME MPEAMETHBIC
pEe3yIbTaTHI:

BJIQJICHUC TMPEACTABICHUAMU O POJM HHPOPMAIMM W CBS3aHHBIX C HEH
IIPOIICCCOB B NIPHUPOJIC, TEXHHUKE W OOIINECTBE, MOHATUAMH «HHOOPMAIIH,
«MH(POPMAIIMOHHBIM  TPOIECC»,  «CUCTEMay,  «KOMIIOHEHTBI  CHUCTEMBI»,
«cucTeMHbBIN A PeKrT», «MHDOPMAITMOHHAS] CUCTEMAY, «CUCTEMA YIIPABICHUS;

BJIQJICHUEC METOJaMH TIOMCKa HWHGoOpManmuu B ceTh VHTepHET, yMmeHue
KPUTHYECKH OIICHUBATh MH(POpPMAIIHIO, TTOYICHHYIO U3 ceTH IHTepHET;

YMEHUE XapakTepu30BaTh OOJBIIME JaHHBIC, MPUBOAUTH IPUMEPHI
WCTOYHUKOB WX TIOJY4YEHUS W HaAMpaBICHUS HUCIIOJB30BAHUSA, yMEHUE
KJIACCU(UIIMPOBAT, OCHOBHBIE 3aJaud aHaln3a JaHHBIX (IIPOTHO3HPOBAHHUE,
KJIacCU(UKaIus, KJIacTepu3alus, aHaIIn3 OTKJIOHCHHIA), IOHUMATh
MOCIIEIOBATEIPHOCTh PEIICHUsT 3aJad aHajiu3a JaHHBIX: CcOOp TMEepPBUYHBIX



JTAaHHBIX, OYMCTKA U OIICHKA Ka4eCTBa JaHHBIX, BBIOOP W/WIIM MOCTPOCHUE MOJIEIIH,
npeoOpa3oBaHne JAHHBIX, BU3yaIHU3allHsl TaHHBIX, HHTEPIPETAIUs pe3yIbTaToB;

[OHMMAaHUE OCHOBHBIX IPHUHIMIIOB YCTPOHCTBA M (DYHKIMOHMPOBAHUS
COBPEMEHHBIX CTAllMOHAPHBIX U MOOWJIBHBIX KOMIIBIOTEPOB, TEHACHIIUNA Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTUH;

BJIa/ICHUE HAaBBIKAMU PabOThl C OMEPALMOHHBIMU CHUCTEMaMH, OCHOBHBIMHU
BUJAMH TMPOTPaMMHOIO OO€CleUeHMs] [Jsl peleHUs Y4YeOHbIX 3ajad 1o
BbIOpaHHOM cHelUalIn3ally;

HaJIM4YMAE TMPEACTABICHUI O KOMIBIOTEPHBIX CETAX W UX pOJIH B
COBPEMEHHOM MUpE, 0 0a30BbIX MPUHIMIIAX OpraHu3alii U GYHKIUOHUPOBAHUS
KOMITBIOTEPHBIX CETEH, 00 00IMX MPUHIMIAX pa3pabOTKU U (YHKIUOHUPOBAHUS
WHTEPHET-TIPUII0KEHN;

MMOHUMAHUE Yrpo3 HMHPOPMALMOHHON OE€30MACHOCTH, HCIOJIb30BAHKE
METOJIOB M CPEICTB MPOTUBOJEHUCTBHS ASTUM Yrpo3aMm, COOJIOJCHHE Mep
0€30MacHOCTH, MpeI0TBpalaAlOIIUX HE3aKOHHOE pacrpocTpaHeHue
NEPCOHAIBHBIX JaHHbBIX, COOJIOZEHHE TPeOOBAaHUN TEXHUKU OE30MACHOCTH U
TMTHMEHbl IpU paboTe C KOMITBIOTEpAaMHU U JAPYTUMHU KOMIIOHEHTaMH LU(POBOTrO
OKPYXXEHUs, IIOHUMAaHHWE IPAaBOBBIX OCHOB HCIOJIb30BAaHUS KOMIIBIOTEPHBIX
nporpamm, 0a3 TaHHbBIX U padbOThI B ceTH MHTEepHET;

MOHUMAHUE OCHOBHBIX MPHUHIIMIOB JUCKPETU3AIMU PA3IHYHBIX BHUJIOB
uH(pOpMaIMU, YyMEHUE ONpenesiTh HHPOPMALMOHHBIA O0BEM TEKCTOBBIX,
rpauyuecKkux M 3BYKOBBIX JAHHBIX MPHU 33JaHHBIX MapaMeTpax AUCKPETU3ALNH,
YMEHHUE OIpENENsTh CPEJHIOK CKOPOCTh MEpeNayd JIaHHBIX, OLICHUBATh
U3MEHEHHE BpEMEHHU IMeperayd Npu H3MEHEHUH HWH(POPMAIMOHHOTO 00BbEMa
JAHHBIX U XapaKTePUCTHUK KaHaya CBS3H;

YMEHUE MCMOJIb30BATh MPU PEIICHUH 3a/1a4 CBOMCTBA MO3UIIMOHHOW 3aluch
YyceN, ajropuTMa IOCTPOEHHUS 3alHMCH YWCiIa B MO3ULIHMOHHON CHUCTEME
CUMCIICHUS C 3aJlaHHbIM OCHOBAaHMEM M TMOCTPOCHMSI YHCIa TI0 CTPOKE,
coJlepKallleid 3amuch 3TOr0 YMCiIa B TMO3UMIMOHHOW CHCTEME CUMCIICHUS C
3aJJaHHbIM OCHOBAHHMEM, YMEHHE BBIMOJIHATH apU(PMETHUECKUE ONEepaluu B
MO3ULIMOHHBIX CUCTEMAX CUHUCIICHUS;

YMEHHE BBIMIOJIHATH MPEOOpa3OBaHUs JIOTHUYECKUX BBIPAXKEHHUH, HUCIONb3YS
3aKOHBI anreOpbpl JIOTMKW, YMEHHE CTPOUTh JIOTUYECKOE BBIPAKEHHUE B
JU3BIOHKTUBHON U KOHBIOHKTHBHON HOPMAaJIbHBIX (DOpMax IO 3aJJaHHOW Tabnuie
UCTUHHOCTH, UCCIIE0BaTh 00JacTh MCTUHHOCTU BBICKA3bIBAHHUSA, COAEPHKAILETO
IIEPEMEHHbIE, pEIIaTh HECIOKHBIE JIOTUYECKUE YPaBHEHUS M CHUCTEMBI
YPaBHEHUH;



NOHUMaHUEe O0a30BBIX AJTOPUTMOB OOPaOOTKH YHCIOBOM M TEKCTOBOMU
uHpopmaluu (3anuch YUCEN B MO3UIIMOHHONW CUCTEME CUUCIICHHS, HAXOXKICHUE
BCEX MPOCTBHIX YHCEN B 3aJaHHOM JMana3oHe, 00paboTka MHOTOpa3psIHBIX
HENbIX YHCEell, aHaJlu3 CHMBOJIBHBIX CTPOK M JPYTHX), aJrOPUTMOB TOWUCKA U
COPTHPOBKH, YMEHHE OIpPENeNsTh CIO0XHOCTh H3Yy4aeMbIX B Kypce 0a30BBIX
ITOPUTMOB  (CYMMHUpPOBaHHE JJIEMEHTOB MAacCHBa, COPTHPOBKA MacCHBa,
nepeOopHbIC aNTOPUTMbI, IBOUYHBIN MOUCK) U MPUBOAUTH MPUMEPHI HECKOJIBKHUX
aJICOPUTMOB Pa3HOM CI0KHOCTHU AJIs PEILICHUSI OJJHOM 3a/1auH;

BJIaJICHUE YHUBEPCAJIbHBIM S3bIKOM MPOrPAMMHPOBAHHUS BBHICOKOTO YPOBHS
(Python, Java, C++, C#), mpencraBieHusMd O 0a30BBIX THIAX JaHHBIX M
CTPYKTypax J[JaHHBIX, YMEHHE WCIIOJIb30BaTh OCHOBHBIC  YIIPABIISIONINE
KOHCTPYKIIMH, YMEHHE OCYLIECTBIATH AaHAIU3 IMPEAJIOKEHHOW MPOTrpamMMBbl:
OTIPEMETATH Pe3yAbTaThl PaOOTHI IPOrPAMMBI MIPH 3aIaHHBIX UCXOJHBIX JaHHBIX,
OTIPEENATh, PU KAKUX HCXOJHBIX JIaHHBIX BO3MOXKHO TOJIYYCHHE YKa3aHHBIX
PE3yJbTAaTOB, BBISIBISTH JIaHHBIE, KOTOPbIE MOTYT NPUBECTU K OLIMOKe B padoTe
nporpamMmbl, (HOPMYJIUPOBATh NPEIJIOKEHUS M0 YIYUYIIEHUI0 MPOTPAMMHOTO
KOJa;

yMEHHE CO37aBaTh CTPYKTYpPHPOBAaHHBIE TEKCTOBBIE JIOKYMEHTHI U
JEMOHCTpAIlMOHHBIE ~ MaTepuaibl  C  HWCIOJb30BaHHEM  BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEACTB U 00JAYHBIX CEPBHUCOB;

YMEHUE HCIIOIH30BaTh dJICKTPOHHBIC TAOIUIIGI I aHAJIN3a, TIPEICTABICHUS
u  o0pabOTKM  JaHHBIX  (BKJIIOYAas  BBIYMCICHHE  CYMMBI,  CpPEIHETO
apumeTrnyeckoro, HauOONBIIEr0O W HAMMEHBIIEr0 3HAUYEHUH, pelleHue
ypaBHEHUH, BbIOOP ONTHUMAIBHOIO PELIEHUs, MOA00p JIMHUU TPEHIa, pEUIeHHE
3aJ1ay IPOTHO3UPOBAHMUS).

B mporecce u3yuenus kypca MHGOpMATHKU YriayOiaéHHOro ypoBHs 6 11
Knacce oOydarOmuMucs OyAyT JOCTMTHYTHI — CIEAYIOUIHME MPEeIMETHBIC
pe3yJIbTaThI:

YMEHHE CTPOUTHh HEPAaBHOMEPHBIE KOJbl, MOMYCKAIOIIME OJHO3HAYHOE
JIEKOAUpOBaHUE COOOIIeHUH (TpeduKCcHbIE KOABI), HUCIIOJIb30BATh IMPOCTEHIINE
KOJIbl, KOTOpBIE TIO3BOJISIIOT OOHAPYKUBATh M UCIPABIIATH OUIMOKHM MIPH Iepeayde
JAHHBIX, CTPOUTH KOJ, 00ECNEeYNBAIOIINNA HAUMEHBIIYI0 BO3MOXKHYIO CPEIHIOI0
JUIMHY COOOIIEHWS MPU HM3BECTHOW YacTOTE€ CUMBOJOB, MOSCHATH MPUHIUIIBI
paboThI MPOCTHIX AJTOPUTMOB CHKATUSI TAHHBIX;

YMEHHE peliaTh aarOpUTMUYECKUE 3aJaul, CBA3aHHBIE C aHAJIM30M TrpadoB
(3a1aun  MOCTPOEHHSA ONTUMAIBHOTO MyTH MEXIy BeplImHaMu rpada,
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ONpENeNeHUs]  KOJMYEeCTBAa  Pa3IMYHBIX  MyTed  MEXIy  BepUIMHAMU
OpPUEHTHUPOBAHHOTO AIUKIMYECKOTO rpada), yMEHUE UCIOIb30BaTh JAEPEBbsS MPHU
aHaMM3€ W TOCTPOCHWHM KOJOB U JUIsl TIPEACTABJICHUS apU(PMETHICCKUX
BBIPOKCHHM, TIPU PEIICHUH 3a/1a4 IMOMCKA U COPTUPOBKHU, YMEHHUE CTPOUTH JIEPEBO
UTPHI 110 33JJaHHOMY QJITOPUTMY, pa3padaThiBaTh U 000CHOBHIBATH BBIMTPHIIIHYIO
CTPATETHIO UTPHI;

yMEHUE pa3paldarThiBaTh U PEATU30BBIBATH B BHJE Mporpamm 0a30BbIC
QITOPUTMbI, YMEHHE HMCIOJIb30BaTh B MPOrpaMMax JIaHHbBIE PA3IUYHBIX THUIIOB C
y4€TOM OTPaHWYCHHUI HA JUAIa30H WX BO3MOXKHBIX 3HAYCHUH, MPUMEHATH MPHU
peIIeHUM 3aad CTPYKTYphl JaHHBIX (CIUCKH, CJIOBAapH, CTEKH, OYCPENIH,
JIEPEBhsI), HCIOIL30BaTh 0a30BbIE OMNEpalid  CO CTPYKTypamMHu JaHHBIX,
NPUMEHATh CTAaHJAPTHBIE W COOCTBEHHBIC MOIIPOTPAMMBI JIJIsi  00pabOTKH
YUCJIOBBIX JIaHHBIX W CHUMBOJIBHBIX CTPOK, WCIOJB30BaTh MpU pa3paboTke
nporpaMm OHOJIMOTEKH MOANPOrpaMM, 3HATh (DYHKIIMOHAJIBHBIE BO3MOKHOCTU
WHCTPYMEHTAJILHBIX CPEJICTB Cpe/ibl pa3paboTKH, YMEHUE UCTIONh30BaTh CPEACTBA
OTNIAJKA TPOTPaMM B cCpelie MPOrpaMMHUPOBAHMS, YMEHHE JIOKYMEHTHUPOBATh
POTPaAMMBI;

YMEHHUE CO37aBaTh BEO-CTPAHUIIBL;

BJIQJICHUE OCHOBHBIMH CBEJCHUSMH O 0a3zax MJaHHBIX, HX CTPYKType,
CpEeACTBax CO3JaHUsI U PpabOThl ¢ HUMH, YMEHHE HCIOJIb30BaTh TaOJWYHbIE
(pensitmoHHBIC) 0a3bl JAHHBIX (COCTABIIATH 3aMPOCHI B 0a3ax JaHHBIX, BHIIOIHIThH
COPTUPOBKY U TIOUCK 3amuceil B 0a3e JaHHBIX, HAMOJIHATH pa3paboTaHHYIO 0a3y
JTAHHBIX) ¥ CIIPABOYHBIE CHCTEMBI;

YMEHHUE UCIOJIh30BaTh KOMITBIOTEPHO-MAaTEMAaTUYECKUE MOJICIH JIJIsl aHAIH3a
O0OBEKTOB M TMPOIECCOB: (POpMYJIUPOBATH IE€b MOJCIUPOBAHUS, BBITOJIHSITH
aHaMM3 PE3ylbTaTOB, TOJYYCHHBIX B XOJE MOJICTUPOBAHMS, OIICHHBATH
COOTBETCTBHE MOJCIH MOJACIUPYEMOMY OOBEKTY WJIM MPOIECCy, MPEICTaBISITh
pe3ynbTaThl MOJICIIMPOBAHUS B HATJISIIHOM BUJIE;

YMEHHE OpraHW30BBIBATH JIMYHOE HMH(POPMAIMOHHOE TIPOCTPAHCTBO C
WCIIOJIb30BAaHUEM PA3UYHBIX CPEACTB MHU(PPOBBIX TEXHOJOTUH, MOHUMAaHUE
BO3MOXKHOCTEH IMHU(POBBIX CEPBUCOB TOCYMAPCTBEHHBIX YCIYT, ITUGPOBBIX
o0pa3oBaTeIbHbIX CEPBUCOB,;

NOHUMaHUE OCHOBHBIX MPUHIUIIOB paOOThl, BO3MOXHOCTEH U OTpaHUYEHUS
MPUMEHEHUSI TEXHOJIOTUI MCKYCCTBEHHOTO MHTEJUIEKTa B Pa3IMYHBIX 00JIACTSX,
HAJIMYKME TPEACTABICHUA O KPYyre pemaeMbIX 3a/ad MAIIMHHOTO OO0y4YeHUS
(pacrio3HaBaHus, KIAaCCU(PUKAIUKA U MPOTHO3UPOBAHUS) HATMYUE TIPEICTABICHUN
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00  WCTHONB30BAaHUM  HWHPOPMAIMOHHBIX  TEXHOJOTHMA B  Pa3IMYHBIX
npodecCHOHANIBHBIX Chepax.
COILEPKAHUE YYEBHOTI' O IPEIMETA

10 KJIACC

[udposast rpaMOTHOCTH

TpeGoBanus TeXHHKHM O€30MACHOCTM M TUTHMEHBI Mpu padoTe ¢
KOMITBIOTEPAMH U JIPYTUMHU KOMIIOHEHTaMH 1TU(DPOBOTO OKPYKEHUS.

[TpuHIMIBI PaOOTHl KOMITBIOTEPOB U KOMITBIOTEPHBIX CUCTEM. APXUTEKTypa
¢bon HeiiMana. ABTOMATHYECKOE BBIMOJHEHHE MPOTPaMMbl IPOILIECCOPOM.
OnepatvBHasi, MOCTOSIHHAs W JOJrOBpeMeHHas mnamsitb. OOMEH JaHHBIMU C
noMouibko muH. KoHTposiepsl BHEMHUX YCTPoHCcTB. [IpsimMoil 1ocTyn K mamsTy.

OCHOBHBIE ~ TEHACHUMU  Pa3BUTHUS  KOMIIBIOTEPHBIX  TEXHOJIOTHH.
[TapannensbHbie BBIYMCIICHUS. MHoronpoueccopHbie CUCTEMBI.
Cynepkomnbrotepbl. PacnpenenéHuble BbIYMCIUTEIbHBIE CUCTEMBI U 00pabOTKa
OonpImMX JaHHBIX. MOOWIIbHBIE [HMQPPOBBHIE YCTPOWCTBA W UX pPOJb B
KOMMYHUKAIUSX. BcrpoenHnslie KOMITBEOTEPHI. MUKPOKOHTPOJLIEPHL.
Po6oTu3upoBanHbIe TPOU3BOJICTBA.

[IporpamMHOe oOecrieueHre KOMIBIOTEPOB M KOMIIBIOTEPHBIX CHCTEM.
Bunel nporpammHOro obecriedeHuss M UX  HazHayeHue. (OcoOeHHOCTH
IpOrpaMMHOTO  oOecriedeHusi  MOOWJBHBIX  ycTpoiicTB.  [lapamnensHoe
nporpammupoBanre. CUCTEMHOE mMporpaMMHoe obecrieueHue. OneparmoHHbIe
cucrteMmbl. YTWINTHL. JlpaiiBeppl ycTpoWcTB. MHCTAIIAIMS W JEUHCTAILIALMS
MIPOTPaMMHOTO 00€CTICUEHUSI.

QaitnoBbie cucteMbl. [IpuHIMNOBI pa3MelleHds U UMEHOBaHUsS (HaioB B
nosroBpeMeHHo namsty. [1labmonsr qy1st onvcanus rpym (aiios.

[Iporpammuoe obecrieucHue. Jlnnen3supoBanue MPOTPAMMHOTO
oOecrieueHus: U LUPPOBBIX pecypcoB. [Iponpueraproe nu cB0OOIHOE POrpaMMHOE
oOecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE MCIOJIb30BAaHUE IPOrPAMMHOTO
obOecrieueHuss W 1UPPOBBIX pecypcoB. OTBETCTBEHHOCTh, YCTaHABJIUBacMas
3aKOHOJATEeLCTBOM Poccuiickoit denepanuv 3a HEMPABOMEPHOE MCIIOJIb30BAHUE
MPOrpaMMHOTO o0ecriedeHus U MUPPOBBIX PECYPCOB.

[IprHLIMIIBI HOCTPOEHHUS U AIlllapaTHbIE KOMIIOHEHTHI KOMITBIOTEPHBIX CETEH.
CereBbie npotokosbl. Cetb UHTEpHET. Anpecanus B cetu MHtepHet. [IpoTokosl
creka TCP/IP. Cuctema 1oMEHHBIX UMEH.

Pasnenenne IP-cetm Ha moacetn ¢ momompo Macok mnozcereil. CereBoe
aagMuHucTpupoBaHue. [loilydyeHue JaHHBIX O CETEBBIX HACTPOMKAX KOMIIBIOTEpA.
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[IpoBepka Hamuuusi CBA3M € y3JIoM ceTtu. OmnpeneneHue MapuipyTa JIBHUKEHUS
MIAKETOB.

Bunet gesarensHoctu B cetm  MatepHer. CepBucel MHTepHera.
['eonndopmanmoHHbie CUCTEMBI. [ €0JIOKAIIMOHHBIE CEPBUCHI PEAIbBHOIO BPEMEHU
(HampuMmep, JIOKamusi MOOWJIBHBIX TEIC(POHOB, OMpPENCICHUE 3arpyKEHHOCTH
aBTOMAarucTpasnei), THTEpHET-TOProBIisi, OPOHUPOBaAHUE OUIIETOB U TOCTUHMUII.

['ocymapcTBeHHBIE JIEKTPOHHBIE CEPBUCH U yciayrd. ColuanbHbBIE CETH —
OpraHu3alysl KOJUIEKTUBHOTO B3aUMOJEWUCTBUS W oOMeHa naHHbIMU. CeTeBoil
ATUKET: NpaBUjia MOBEAEHUsS B KubepmpocTpaHcTBe. [IpobieMa moamuHHOCTH
nosrydyeHHou nHopmanuu. OTKpbITbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHOreHHble M 3KOHOMHUYECKHE YTIPO3bl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TeXHONOrHi. OOume npobyieMbl 3aliuThl
uHpopMaluu ©  uHpopmanMoHHOW  Oe3omacHocTH. CpeiacTBa  3alUTHI
uH(pOpMaAIMU B KOMIIBIOTEPAX, KOMIIBIOTEPHBIX CETAX M aBTOMATHU3WPOBAHHBIX
uH(popManMoHHbIX cuctemax. IIpaBoBoe oOecneueHne UHGOPMAIMOHHON
0€30MacHOCTH.

[IpenorBpamieHrne  HECaHKUMOHUPOBAHHOTO  JOCTyHna K  JIMYHOH
KOH(QUACHIMATEHOW MH(POpPMAIH, XpaHSIIeHCcs Ha MEPCOHATbHOM KOMIIbIOTEpE,
MOOMJIBHBIX yCTpOMCTBax. BpemnoHoCcHOE mporpaMMHOe 00ecleueHHe U CHOoCOObI
OOppOBI C HUM. AHTHBUPYCHBIE Mporpammbl. OpraHuzanusi JUYHOTO apXuBa
undopmaruu. PezepBHoe konuposanue. [TaposnbHas 3anmTa apxusa.

HudppoBanne naHHBIX. CUMMETpUYHBIE W HECUMMETPUYHBIE LIU(PBHI.
[udper npoctoit 3amensl. [ludp Lezaps. [udp Bwmwkenepa. Anroputm
nmdpoBanust RSA.

Teopernyeckre 0CHOBbI MH(OPMATUKU

WNnudopmanus, nanusie u 3HaHus. MHpopMalmoHHble MPoLecchl B IPUPO/IE,
TEXHHUKE U OOIECTBE.

HemnpepbiBHbIE W AUCKPETHBIE BEJIWYMHBI M CHUTHajbl. HeobxoammocThb
JUCKpeTU3aluy uHpopManuu, MpeAHa3HAYEHHOW MAJisl XpaHEHWs, Nepelayud u
00paboTKH B IIM(PPOBBIX CUCTEMAX.

JIBouuHOEe KOAMpoBaHHWE. PaBHOMEpHbIE M HEPAaBHOMEPHBIE KOJBI.
JlexonupoBaHue COOOIIEHMI, 3alMCaHHBIX C MOMOIIBI0 HEPaBHOMEPHBIX KOJOB.
VYcenoue @ano. IloctpoeHne OAHO3HAYHO NEKOJAMPYEMBIX KOJOB C MOMOIIBIO
nepeBa. EnuHUIIBI U3MEpeHHs KonuecTBa nHpopManuu. AndaBUTHBIA MOAXOM K
OLIEHKE KOJIM4ecTBa HHPOpMaIUH.

Cucrempl cuncnenus. Pa3BépHyTas 3amuch LEIBIX W JPOOHBIX YHCEN B
MO3UIIMOHHOW cucTeme cuuciaeHusi. CBoiCTBa MO3UIIMOHHOW 3amuCH YuUCa:
KOJIMYECTBO UG B 3aMUCH, MPU3HAK JEIMMOCTH YMCIa Ha OCHOBAHUE CHCTEMbI
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CUMCIIEHUA. AJITOPUTM IEPEBOAA LIEJIOT0 Yucia U3 P-U4HON CHCTEMBI CUUCIICHUS B
JECATHUUHYIO. AJITOPUTM TMeEpeBOJa KOHEUYHOW P-w4HON IpoOM B JAECATUYHYIO.
AJNTOPUTM TEepeBO/ia IEJIOT0 YHUCiIa U3 JACCATUYHOW CHUCTEMbl CUHUCIEeHHS B P-
nunyto. IlepeBon KoHeYHOW necsaTHYHOM Jpobu B P-uunHyr. [[BouuHas,
BOCBMEpPUYHAs U IIECTHAALATEPUYHAS CHUCTEMbl CUMCIIEHUS, CBSI3b MEXIY HUMHU.
ApudmeTnueckre omepanvdyd B TMO3WIMOHHBIX CHCTEMax CYHUCleHus. TpoudHas
YPaBHOBEILICHHAS! CUCTEMA CUUCIICHUS. JIBONYHO-IECATUYHAS CUCTEMA CUUCIICHUS.

Komuposanue tekcroB. KomupoBka ASCIl. OpHoGaliTHBIE KOAMPOBKHU.
Crangapr UNICODE. Komupoka UTF-8. Omnpenenenue uHPOPMAIMOHHOTO
00BbEMa TEKCTOBBIX COOOILIEHUH.

KogupoBanne wu3o0paxenuil. OuneHka HHPOPMALMOHHOTO  00BEMA
rpaduuecKux JaHHBIX MPU 33JJaHHBIX pa3pelIeHUH U TITyOrHE KOJMPOBaHUS I[BETA.
[IBeroBrie Moaenu. BekTopHoe koaupoBanue. dopmatsbl rpaduueckux ¢ainios.
Tpéxmepnas rpaduka. OpakranbHas rpapuka.

KonupoBanue 3Byka. OrileHka HHPOPMAIMOHHOTO O0OBEMA 3BYKOBBIX
JAHHBIX MIPH 33JaHHBIX YaCTOTE AUCKPETU3ALUU U Pa3psSAHOCTH KOJIUPOBAHUS.

AnreOpa noruku. I[lonsiTue BbicKa3piBaHUS. Bpicka3piBaTenbHBIE (DOPMBI
(mpeaukaTsl). KBaHTOPHI Cy11eCTBOBAaHUS U BCEOOIIHOCTH.

Jlornyeckue onepanuu. TaOmuipl UCTUHHOCTU. JIOrMdeckue BBIpaKEHMSI.
Jlornueckue TtoxzaecTBa. JlOKa3aTeabCTBO JIOTMYECKUX TOXKIECTB C MOMOUIBIO
TaOJIMI UCTUHHOCTH. Jlornueckue onepanuu 1 onepalnny HajJ MHOKECTBAMHU.

3aKoHBI aNreOpbl JIOTUKH. DJKBUBAJIEHTHBIE MPEOOpa3oBaHUs JIOTHUECKUX
BBIp@KECHUU. JIornueckue ypaBHEHUs U CUCTEMbI YPABHEHUH.

Jlornyeckue (yHKUMUU. 3aBUCUMOCTh KOJIMYECTBA BO3MOKHBIX JIOTHUECKUX
(GyHKLMIA OT KOJIMYECTBA apryMeHTOB. [1osHbIe CUCTEMBI TOTMYECKUX (DYHKIIHM.

Kanonnueckne  gopmbr  mormueckux  BbIpakeHuil.  CoOBepIIICHHBIC
JTU3BIOHKTUBHBIE W KOHBIOHKTUBHBIE HOpPMaibHBIE (OPMBI, aITOPUTMBI HX
MOCTPOEHUS N0 TaOJIUIE UCTUHHOCTH.

Jlornyeckue »5JIEMEHTBI B cocTaBe Kommbiotepa. Tpurrep. Cymmarop.
MHoropa3psaubeiii cymmarop. IloctpoeHne cxeM Ha JIOTUYECKHUX JJIEMEHTax I10
33JJaHHOMY JIOTHYECKOMY BBIPQXECHHUIO. 3alKCh JIOTMYECKOTO BBIPAXKEHUS 10
JIOTUYECKOM CXEME.

[IpencraBieHue LENbIX 4YUCEN B MaMATH KOMIbIOTEpAa. OrpaHUYEHHOCTH
JMana3oHa 4Yucel NpU OrpaHWYEHUWH KoJIMuecTBa pa3psaaoB. llepenonHeHue
paspsigHON ceTku. be33HakoBbIe M 3HAKOBBIC JTaHHBIE. 3HAKOBBIM OWUT. [[BOMYHBIN
JIOTIOJIHUTENBHBIN KO OTPULIATEIIBHBIX YUCE.
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[TobutoBbie norumueckue omnepanuu. Jlormueckuid, apudmeTuyecKkui u
mukimyecknii  capurn.  [lludpoBanme ¢ mNOMOIBI0O TOOWUTOBOW  omepanuu
«uckmmoyaroniee NMJIN.

[IpencraBiieHre BEMIECTBEHHBIX YMCEN B MaMSATH KOMIIbIOTEpa. 3Hayamas
4acTh W MOPSAIOK urcia. Jlmanma3oH 3HAYCHWH BEIIECTBEHHBIX 4ucen. [IpoOmembl
XpPAaHEHMsS] BEIIECTBEHHBIX YHCEN, CBS3aHHbIE C OIPAHWYEHUEM KOJMYECTBA
pa3psaoB. BeimonmHeHuwe omnepanuid C BEMIECTBEHHBIMM YHCIAMH, HAKOIUICHHE
OIIMOOK TIPU BHIYUCIICHUSX.

AJNTOPUTMBI U IPOTPAMMUPOBAHUE

OmnpeneneHrne BO3MOXKHBIX PE3yJIbTaTOB paOOThl MPOCTEUILINX AITOPUTMOB
YOPABJICHHUS] HCIOIHUTEISIMU U BBIYMCIUTENBHBIX alroputmoB. OrpeaeneHue
MCXOJIHBIX JJAHHBIX, TPU KOTOPBIX AITOPUTM MOXET JaTh TPEOYEMbIi pe3yJIbTar.

Otanbl penieHus 3ajad Ha KommbroTepe. MHCTpyMeHTalbHBIE CpENCTBA!
TPAHCIATOP, OTIAAUUK, mpodunupoBumMK. Komnunsuus u HUHTEpOpeTarus
nporpamMm. BupTtyaibHbie MalllMHBI.

WNurerpupoBanHas cpeaa pa3pabOoTKu. MeToapl OTHaAKd Mporpamm.
Hcnonb3oBanue TtpaccupoBouHbIX Tabmui. OTiamounbiii BeiBOA. [lommarosoe
BBINOJIHEHUE MTpOorpaMmMbl. TOUkM ocTtaHoBa. [IpocMOTp 3HaUEHHIM IEPEMEHHBIX.

SI3pik  mporpammupoBanusi (Python, Java, C++, C#). Tumbsl naHHBIX:
LIEJIOUYKMCIICHHBIE, BELIECTBEHHBIE, CHUMBOJIBHBIE, JIOTMYECKHE. BeTBieHus.
Cnoxusle ycnoBus. I[luknel ¢ ycinoBuem. [lukiabsl 1O IEpPEMEHHOM.
B3anMo3aMeHSIEMOCTh  pa3lMYHBIX  BUAOB  LHMKJIOB. VHBapumaHT [UKIIA.
CocraBieHue LMKJIAa C MCIOJIb30BAaHUEM 3apaHee ONpEeAeEHHOTO WHBapHaHTa
[UKJIA.

JIOKyMeHTHpOBaHUE porpamm. Hcnonb3zoBanue KOMMEHTApHUEB.
[ToaroroBka onucaHusi pOrpaMMbl U UHCTPYKIUH JIJIS1 [TOJIb30BATENSI.

AnTOopuTMBI 00pa0OTKM HATYpPabHBIX YHCEN, 3alTMCAHHBIX B MO3UIIMOHHBIX
CUCTEMaX CYHUCJIEHMs: pa30MeHHe 3alucu 4Yucjia Ha OTAeNbHble LHUQPHI,
HaxOXXJICHUE CYMMBl W TIpou3BeAcHUs LHUGpP, HAXOXKICHHE MaKCUMaJIbHON
(MUHUMATBHON) HUDPHI.

Haxoxaenue Bcex mpoCThIX YKCEIl B 3aJlaHHOM Juamna3oHne. [IpencraBienue
Yucia B BUJI€ HaOOpa MPOCTHIX COMHOKUTENEH. AJIITOPUTM OBICTPOTO BO3BEICHUS
B CTEIIECHb.

OO0paboTka maHHBIX, XpaHsmmxca B (dainax. TekcToBble W JBOMYHbBIC
¢aitnbl. QaitnoBbie nepeMeHHble (¢aitnoBble ykazarenu). Urtenune u3 aiina.
3anuck B (aii.

Pasbuenne 3amaum Ha mom3amgaum. llogmporpammer  (TpOIEAYpPHI |
byukiuu). Pekypcus. PexypcuBHbie 00bekThl ((ppaxTtansi). PexypcuBHbIE
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npouexypbl U QyHKuuu. Mcnosib3oBaHuE CTEKa ISl OPraHU3alUU PEKYPCHUBHBIX
BBI30BOB.

Hcnonb3oBanue craHgapTHOW OUOIMOTEKH s3bIKa IPOrPAMMHUPOBAHMS.
[ToaxmtoueHne  OMONMOTEK  MOANPOTpPaMM  CTOPOHHUX  MPOU3BOJAMUTEIIECH.
MopyJIbHBIN IPUHIMI OCTPOEHHUS IPOTPAMM.

Uucnennble MeTonbl. ToyHOEe U TPUOMMKEHHOE pEHIEHUS 3a/aui.
UucneHHble METOJIbI pElICHUs] YPAaBHEHUI: METO] epedopa, METO 1 MOJIOBUHHOTO
nenenusi. [IpubnuxEHHOE BBIYMCICHUE JJIMH KPUBBIX. BbIUuclieHHe IuUIomaaen
buryp ¢ NOMOUIbIO YMCIEHHBIX METOAOB (METOJ MNPSMOYTOJbHUKOB, METOA
Tpanenuii). Ilonck Makcumyma (MuHUMYMa) GYHKUAA OJHOM HEpEeMEHHOU
METOZOM ITOJIOBUHHOTO JIE€JICHUS.

OOpaboTka CHUMBOJIBHBIX JIaHHBIX. BcTpoeHHble  (yHKIMH  sI3bIKa
POrpaMMUPOBAHUS i1 00paObOTKH CUMBOJIBHBIX CTPOK. AJITOPUTMBI 00pabOTKH
CUMBOJIBHBIX CTPOK: MOJCYET KOJIMYECTBA IMOSIBJIEHUN CHMBOJIa B CTPOKE,
pa3OueHue CTPOKM Ha CJIOBa IO MPOOEIbHBIM CHUMBOJIAM, TOUCK MOJCTPOKHU
BHYTPU JAaHHOW CTPOKH, 3aME€HA HAWJCHHOM MOJCTPOKM HAa APYTYIO CTPOKY.
['eHepanyst Bcex CJIOB B HEKOTOPOM aiihaBUTE, YAOBJIETBOPSIOLIUX 3aJaHHBIM
orpannuyeHusM. [IpeoOpa3oBaHue yucia B CHMBOJIBHYIO CTPOKY M 0OpaTHO.

MaccuBel M TOCJIEOOBATEIBHOCTH 4YHCEN. BpluucieHue 0000IEHHBIX
XapaKTEPUCTHUK JIEMEHTOB MAacCHUBa MJIM YHCIIOBOM MOCJIEI0BATEILHOCTH (CYMMBI,
IPOU3BENICHUS, CPEAHETO aApU(PMETHUECKOr0, MUHUMAJIbHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB, KOJIMYECTBA 3JIEMEHTOB, YAOBJIETBOPSIOIIMX 33JaHHOMY YCJIOBHIO).
JInHEeNHBIN MOUCK 3aJaHHOTO 3HAYEHHUS B MACCHUBE.

CopTtupoBKa 0 JHOMEpHOTrO MaccuBa. [IpocThie METOIbI COPTUPOBKH (METO/T
ny3bIpbka, METOJ BbIOOpa, COPTHUpOBKa BcTaBKamu). COpPTUPOBKA CIHUSHUEM.
Bbeictpast coptupoBka wmaccuBa (anroputMm QuickSort). JIBon4HBIH TOMCK B
OTCOPTUPOBAHHOM MAacCCHBE.

JIBymMepHble MacCcHUBBbl (MaTpullbl). AJITOPUTMBI OOpaOOTKH JABYMEPHBIX
MAacCCHBOB: 3aII0JHEHHE ABYMEPHOTO YHCIOBOTO MAacCHBA M0 3aJJaHHBIM IIpaBUJIaM,
MOKMCK AJIEMEHTa B IBYMEPHOM MacCHBE, BbIUMCIEHUE MAaKCUMyMa (MUHUMYMa) U
CYMMBI 3JIEMEHTOB JBYMEPHOTO MacCHBa, IE€PECTaHOBKA CTPOK M CTOJIOIOB
JBYMEPHOT'O MacCHBa.

NudopmanimoHHbie TEXHOJIOTHH

TekcToBbIii mporieccop. PemaktupoBanue u (popmarupoBanue. [IpoBepka
opdorpapun u rpammatukud. CpeicTBa MOMCKA U aBTO3aMEHBI B TEKCTOBOM
npoueccope.  Mcnonp3oBanue — ctwiied.  CTpyKTYpUPOBAHHBIE  TEKCTOBBIE
nokymeHTel. CHocku, ornaBieHue. KomnexkTuBHas paboTa C JAOKyMEHTaMH.
NHCTpyMEHTBI pelieH3UpPOBaHUS B TEKCTOBBIX Mpoleccopax. O0ayHble CEPBUCHI.
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JllenoBast mepenmcka. Pedepar. I[lpaBunma 1uTHpPOBAaHUS HUCTOYHUKOB U
oopmiienuss Gubmmorpadguueckux ccputok. OdopMieHHE CHHCKa JUTEPaTyphl.
3HAaKOMCTBO C KOMIIBIOTEPHOW BEPCTKON TekcTa. TeXHHueckne CpeAcTBa BBOJA
TekcTa. Crnenuanu3upoBaHHBIE CpPEACTBA PEAAKTHUPOBAHUS MAaTEMaTUYECKHUX
TEKCTOB.

AHanu3 naHHblX. OCHOBHBIE 3aJa4M aHAIM3a JAHHBIX: IPOrHO3UPOBAHME,
Kiaccudukanus, Kiactepuzanus, aHaiu3 OTkIoHeHu#. [locienoBarenbHOCTH
pelIeHrs 3aja4 aHalu3a JaHHBIX: cOOp MEPBUYHBIX JTaHHBIX, OUMCTKA U OLIEHKA
KayecTBa JaHHBIX, BEIOOP W/WIKM MOCTPOEHUE MOJENH, MPeoOpa30BaHUE JTAaHHBIX,
BU3YyaJIM3allisl JAHHBIX, HHTEpIIpETalUsl pe3yiabTaToB. [Iporpammubie cpencTtBa u
MHTEPHET-CEPBUCHI JJI1 00paOOTKM U NPECTaBICHUs JaHHbIX. bosbliue naHHbIE.
MamnnHoe o0y4yenue. HTeNIeKTyanbHblii aHaIU3 TaHHBIX.

AHanu3 JaHHBIX C MOMOILBIO AJIEKTPOHHBIX TaOMUIl. BbruncieHue cymmsl,
CpEHEro apu(PMETUYECKOTr0, HAMOOBILIETO (HAMMEHBIIET0) 3HAYCHHSI JUaNa30Ha.
Boruncnenre ko3p@uuueHta Koppensiuuu JBYX psaaoB AaHHbIX. [locTpoenue
CTOJIOYATHIX, JMHEHYaThIX W KpPYyroBbix auarpamm. lloctpoenue rpadukos
bynkuwmii. [Togbop muHuM TpeHaa, peleHne 3a1a4d MPOrHO3UPOBAHUS.

UuciieHHOE pelIieHre YpPaBHEHHM C TIOMOIIBIO T0a00pa MmapamMerpa.
OnTuMu3anys Kak NOUCK HAWIYYIIEro pelieHus: B 3aJaHHbIX ycloBusix. LleneBas
GyHKUMs, orpaHuueHusa. JIokajabHble U TJIOOAJBHBIA MUHHUMYMBI LEJIEBOU
¢ysnkun. Pemenue 3a1a4 ONTUMU3ALNN C TOMOIIBIO 3JIEKTPOHHBIX TaOJIHII.

11 KIIACC

TeopeTnueckre 0CHOBbI HH(POPMATUKH

Teopernyeckne NOAXOIbI K OLEHKE KOJIMYeCcTBa HH(OpManuu. 3aKOH
annutuBHOCTH MH(opMmanuu. @opmyna Xaptiau. MHpopManus U BEpOSTHOCTb.
®opwmyna Illlennona.

Anroputmbl cxatus AaHHbIX. AnroputM RLE. Anroputm Xaddwmana.
Anroputm LZW. Anroputmsl cKaTHsl JaHHBIX C TOTEPSIMH. Y MEHbILIECHHUE
rIIyOUHBI KOgupoBaHus 11BeTa. OCHOBHBIE Ujen anroputmos cxkarus JPEG, MP3.

CkopocTh mepelayd JaHHbIX. 3aBUCHUMOCTb BpPEMEHHM TNepeladyd oT
UH(POPMAIIMOHHOTO 00BbEMA JaHHBIX M XapaKTEpUCTHUK KaHaja CBA3H. [IpuynHbI
BO3HMKHOBEHHUSI OIIMOOK TMpu meperade JaHHbIX. Kozbl, mo3BoJsIONIINE
OoOHapy>XUBaTh W HUCIHPaBJIATh OIIMOKHM, BO3HUKAIOUIME NpPHU Mepeaaye JaHHBIX.
Paccrosinne Xsmmunra. Koguposanue ¢ noBropenuem 0utoB. Koasl XaMMuHra.

Cucrembl. KoMIoHeHTBl cHucTeMbl M UX B3auMopeicTBue. CHCTEMHBIN
s dext. Yrnpapnenue kak nHGOpMAIMOHHBIN Tipotiecc. OOpaTHast CBSI3b.
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Mopnenu u moaenupoBanue. Llens MmogenupoBanusa. COOTBETCTBUE MOJEIH
MOJEIIUPYEMOMY OOBEKTY WJIM IMPOLECCY, LEIH MoAeaupoBaHus. dopmanusaius
MPUKJIAIHBIX 3a]1a4.

[IpeacraBienre pe3ynbTaTOB MOJETUPOBAHUS B BUIEC, YAOOHOM IS
BOCHIPUATHUS YesoBeKOM. ['paduueckoe npeacTaBieHue JaHHBIX (CXeMBbl, TaOJIHIIb,
rpadukmn).

I'padsr. OcHoBHble oHATHS. Bunel rpados. Onucanue rpadoB ¢ TOMOUILIO
MaTpull CMEXHOCTH, BECOBBIX MAaTpHL], CIHUCKOB CMEXHOCTU. Pemenue
AITOPUTMUYECKUX 3aj]a4, CBSA3aHHBIX C aHaiu3oM rpadoB (MOCTpOEHUE
ONTUMAJIIBHOTO MYTH MEXJy BeplIMHAMU rpada, ONpeleiIeHUue KOJUYecTBa
Pa3IMYHBIX IIyT€d MEXAY BEPIIMHAMM OPUEHTUPOBAHHOIO AIMKIMYECKOTO
rpada).

Hepesbs. bunapaoe nepeBo. JlepeBpsi moucka. CrnocoObl 00xoaa aepesa.
[IpencraBnenne apupMeTUUECKUX BBIPAKEHUN B BHJIE AepeBa. JIUCKpeTHbIE UrPbI
JIBYX UTPOKOB ¢ ToyiHOM uHopmanuei. [loctpoenue nepesa nepedopa BapuaHTOB,
OMKMCAHKWE CTPATErHH UrPbl B TAONMYHON (popme. BIUTphIIIHbIE U TPOUTPHILIHBIE
ITO3ULVH. BBIMIPBIIIHEBIE CTPATETUH.

CpencrTBa HCKYyCCTBEHHOIO MHTeUIeKTa. CepBHCHl MAIIMHHOIO IEPEBOJA U
pacno3HaBaHus YCTHOM peu. KoruutuBHbIE cepBUCHL. MeHTH]UKALMI 1 TTOUCK
M300paKEHUH, pacrio3HaBaHKE JIU1I. CamooOyyaromuecs CHUCTEMBL.
HCKyCCTBEHHBIM MHTEIUIEKT B KOMIIBIOTEPHBIX HUrpax. Vcrosp3oBaHuE METOIIOB
UCKYCCTBEHHOI'O MHTEJUIEKTa B 00yd4arommx cucreMax. Vcrnosiab3oBaHHe METOJOB
MCKYCCTBEHHOT'O MHTEIJIEKTa B poOoToTexHuke. MuTepHer Bemieil. [lepcrekTuBbl
Pa3BUTHS KOMIIBIOTEPHBIX UHTEILIEKTYAJIBHBIX cucTeM. HelipoHHbIE ceTH.

AJNTOPUTMBI U IPOTPAMMUPOBAHUE

dopManuzauuss  NOHATUSA  anroputMa. Mammuaa  TeropuHra  Kak
YHHUBEpCaJIbHAsA MOJIeJIb BbruuciieHuil. Tesuc Y€pua—TrropuHra.

OueHka CJI0KHOCTH BbIUMCIeHUH. Bpemst paboTbl U 00BEM HCIIONB3yeMOM
NaMsTH, HWX 3aBUCHUMOCTb OT pa3Mepa MCXOIHbIX JaHHbIX. OneHka
ACUMIITOTHUYECKON  CIIOKHOCTH  QITOPUTMOB. AJTOPUTMBI  MOJMHOMHUAIBHON
cinoxkHoctd. Ilepebopubie anroputmbl. IlpuMepsl pa3iaMyHBIX —aJITOPUTMOB
peleHns OHOM 3a/1a4i, KOTOPBIE UMEIOT PA3IMYHYIO CIIOKHOCTb.

[Tonck mpoOCTHIX 4YMceNn B 3aJaHHOM JHMANa30HE C IMOMONIbIO AJIrOpUTMa
«peuieTo DparocheHar.

MHoropa3psiaHbIe eible YUCIa, 3a7a49d JJIMHHOW apu(pMETHKH.

CrnoBapu (accolMaTWBHBIC MACCHBBI, OTOOpa)Xe€HUs). XOMI-TaOIUIIBI.
[Toctpoenue andaBUTHO-HYACTOTHOTO CIOBAPS AJIS 33JaHHOT'O TEKCTA.
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Crexku. AHamM3 MpPaBHIBHOCTH CKOOOYHOTO BBhIpaXKeHHs. BrrancieHue
apu(pMeTHYECKOT0 BBIPAKEHUS, 3aITMCAHHOTO B MOCTPHUKCHON (hopme.

Ouepenu. Mcnonp30BaHue ouepeu A1 BpEMEHHOIO XpPaHEHUS IaHHBIX.

Anroputmbl Ha rpadax. IlocTtpoeHne MHHHMaIbHOTO OCTOBHOTO JIE€peBa
B3BEIICHHOTO CBSI3HOTO HEOpHUEHTHpoBaHHOTO Trpada. KommyecTBO pasiauuHbIX
nyTeld MeXAy BEepIIMHAMU OPUEHTHUPOBAHHOTO AIMKIMYECKOTO Trpada. AIroputm
JlenKCTpHI.

HepeBbs. Peanuzanys qepeBa ¢ IOMOLIBIO CCBUIOYHBIX CTPYKTYP. J{BonuHBIE
(Ounapubie) aepeBbs. I[locTpoeHue paepeBa ISl 3aJlaHHOTO apUPMETHUECKOIO
BbIpakeHUs. PekypcuBHbIE anroputMbsl 00xoja aepeBa. Mcronb3oBaHue CTEKa U
ouepenu Juisi 00Xo/a JiepeBa.

JluHaMu4yeckoe NpOrpaMMHpPOBAaHHME KaK METOJ peLIeHHs 3aaad  C
COXPaHEHUEM MPOMEXKYTOUYHBIX PE3yJbTaTOB. 3aJaud, PEIIAEMBbIE C IOMOILIBIO
JUHAMUYECKOTO MPOTrPaMMUPOBAHUS: BBIYHMCIECHUE PEKYPCUBHBIX (YHKIIHM,
MOJICYET KOJIMYECTBA BAPUAHTOB, 3a/1a4M ONTUMHU3ALIUH.

[TonsiTue 00 OOBEKTHO-OPUEHTUPOBAHHOM MpPOrpaMMUpoBaHUuU. OOBEKTHI U
kjaccel. CBoicTBa U MeTO/bl 00BEKTOB. OOBEKTHO-OPUEHTHUPOBAHHbBIN aHAJNU3.
Pa3paboTka mnporpaMM Ha OCHOBE OOBEKTHO-OPUEHTHPOBAHHOTO IOAXOJA.
WNHuKkancynsuus, Hacae0BaHue, MOIUMOp(hU3M.

Cpensl ObicTpoil pazpaboTku mporpamm. IlpoextupoBanue unrtepderica
nosib3oBatTenst.  VMcrons30BaHWE TOTOBBIX — YNPABISAEMBIX  3JIEMEHTOB  JUIA
MOCTpPOCHUS HHTEep(deiica.

O630p  s3bIKOB  mporpammupoBaHusi.  Ilonstue o  mapagurmax
IpOrpaMMUPOBAHMUS.

NudopmanimoHHbie TEXHOJIOTHH

Otanbl  KOMIBIOTEPHO-MATEMATHYECKOTO  MOJEIUPOBAHMS: ITOCTAHOBKA
3ajauM, pa3paboTKa MOJEIH, TECTUPOBAHUE  MOJEIH, KOMIIbIOTEPHBIN
HKCIIEPUMEHT, aHAJIU3 PE3yJIbTATOB MOACIUPOBAHUS.

Juckperusanusi Npu MaTEeMaTHYECKOM MOJEIUPOBAHUUA HEMPEPHIBHBIX
npoieccoB. MogenupoBanue JBHKEHHsS. MojenupoBaHue  OMOJOTUYECKUX
cucTteM. MaremaTudyecKMe  MOJEIM B 3KOHOMHUKE.  BblUMCIHTENbHBIE
HKCIIEPUMEHTHI C MOJEIISIMHU.

OOpaboTka pe3yabTaTOB 3KCHEpPUMEHTa. MeToJ HauMEHbUIMX KBaJpaToB.
OneHKa YHCIOBBIX MApaMETPOB MOJEIHUPYEMBIX OOBEKTOB M  IPOLECCOB.
BoccraHoBieHne 3aBUCUMOCTEN IO pe3yJIbTaTaM SKCIIEPUMEHTA.

Beposarnocrasle  Momenu.  Mertonsl  Monte-Kapmo.  Mmuranmnonnoe
MoenrpoBanue. CUCTEMBI MaCCOBOTO OOCITY KHBAHHMS.
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Tabmuuneie (pemsauuoHHBIE) 0a3bl NaHHBIX. Tabmuiia — MpeACTaBICHUE
cBefeHuii 00 ogHOoTHHHBIX oOBekTax. Ilone, 3ammcek. Kimrou Tabauiel. PaboTa ¢
rotoBoil 0a3oif naHHBIX. 3anojHeHue Oa3bl JaHHBIX. [loMck, copTUpoBKa WH
bunbTpalysa TaHHBIX. 3ampochl Ha BBIOOPKY JIaHHBIX. 3alpOChl C MapaMeTpamu.
Brrancnsiembie nosis B 3ampocax.

Mmuorotabnmunbie 0a3bl  JTaHHBIX. THWIIBI CBS3€H MEXTYy TaOJHMIIaMH.
Buemnuii kito4. LlenocTHOCTh 6a3bl TaHHBIX. 3alIpOChl K MHOTOTaOIWYHBIM 0a3am
JTAHHBIX.

Nnrepuer-npuwioxenus. [lonsatne 0 cepBepHOM U KIMEHTCKOM YacCTAX
canta. TEeXHOIOTUS «KIUEHT — CEPBEP», €€ NOCTOMHCTBA U HEAOCTATKUA. OCHOBBI
sdeika HTML wu xackamgapix Ttabmury cruieir (CSS). Cunenapun Ha  SI3BIKE
JavaScript. ®opmbl Ha BeO-CcTpaHHUILE.

Pa3mernienue Be6-caifToB. Yciayra xoctuHra. 3arpyska ¢aiaoB Ha CailT.

BBoa m300pakeHHil ¢ MCIOJIB30BAHUEM PA3IMYHBIX HU(PPOBBIX YCTPOUCTB
(urdpoBbIX (poTOANNapaToB U MHKPOCKONOB, BUICOKAMEp, CKAaHEPOB U JIPYTUX
ycTpoicTB). I'padmueckuii penakrop. Pazpemenue. Kagpuposanue. Mcnpasienue
nepcnektuBbl. ['mcrorpamma. Koppekunst  ypoBHEW, KOppeKuus  ILBETa.
OOeciBeunBanre IBETHBIX wu300pakeHuil. Perymb. Pabora ¢ obmactsamu.
OUIbTPBI.

MHuorocnoiiabie n3o0paxenusi. TekctoBeie ciaou. Macka cnosa. Kanansl.
Coxpanenue BblfienieHHONW obnactu. [lonroroBka winmocTpanuii Ajis BeO-caiToB.
AHUMUPOBaHHbIE U300PAKEHUSI.

Bekropnass rpaduka. Ilpumutubel. VI3MeHeHHe TOpsAIKa DIIEMEHTOB.
BripaBHuBanue, pacnpenenenue. ['pynmupoBka. Kpussle. @opMaTsl BEKTOPHBIX
pucyHkoB. Mcnosib3oBaHue KOHTYpOB. BekTopu3zaius pacTpoBbIX U300paKEHUH.

[IpyHUIMIIBI  TIOCTPOEHUS W PENAKTUPOBAHUS TPEXMEPHBIX MOJEIEH.
Cerounsle Monenu. Marepuanbl. MoaenupoBaHHUE WCTOYHHUKOB OCBELICHUS.
Kamepsl. ApautuBHble TexHonoruu (3D-mpuntepsl). IloHstue o BHUpTyasbHOU
peanbHOCTH 17} JOTIOJITHEHHOM PEaIbHOCTH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA

10 KVIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
MPOrpaMMbl Bcero odpa3oBaTejbHbIE
padoThbI padoThI
pecypchbl
Paznea 1. llndposasi rpaMoTHOCTH
11 Kommnsrorep - yHuBepcanbHOE YCTPOUCTBO 6
' 00pabOTKHU JaHHBIX
1.2 [IporpammHoe obecrieueHne
1.3 KommerotepHsie cetu
14 HNudopmanronHas 6€301macHOCTh 2
Hroro mo pazneny 28
Pa3nea 2. Teopernueckue 0CHOBbI HH(POPMATHKH
[IpencraBnenue nHpopmanuu B
2.1 P bopvan 20 2
KOMITbIOTEpE
2.2 OcHOBBI anreOpsl JOTUKU 15 1
2.3 KomnbrotepHas apudmernka 7 1
Hroro no pazneny 42
Pa3nes 3. AnropuT™Mbl M1 IpOrpaMMHpOBaHue
3.1 BBenenne B mporpaMMupoBaHue 17 0.5
3.2 BcnomorarenbHble anropuTMBl
3.3 YucieHHbIE METOIBI
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3.4 AnropuT™Mbl 00pabOTKH CHMBOJIBHBIX 7 1
' JTAHHBIX
3.5 AnropuT™MbI 00pabOTKH MacCHBOB 12 3.5
Hroro no pazgeny ol
Paznen 4. UndopmManmoHHbIe TEXHOJIOTUH
4.1 O06paboTKa TEKCTOBBIX JOKYMEHTOB 2.5
4.2 AHanu3 Ja”HHBIX 3
Hroro no pazgeny 15
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 215
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11 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznea 1. Teoperuueckue 0CHOBbI MH()OPMATHKH
11 WNndopmanus n nuapopmarioHHse 13 25
IIPOIIECCHI
1.2 MopenupoBaHue 10 2
Hroro mo pazneny 23
Paznen 2. Anroput™Mbl ¥ NIPOrpaMMHUpPOBaHUeE
2.1 DNEeMEHTHI TEOPUH AJITOPUTMOB 7 1
2.2 ANTOPUTMBI U CTPYKTYPBI JAHHBIX 31 10
53 OCHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO 18 45
IPOTPaMMHUPOBAHUS
Hroro no paszneny 56
Pazjnen 3. UndopmannoHHbie TEXHOJIOTUH
31 KomnbroTepHo-maremaTnueckoe 9 9
MOJICITUPOBAHHE
3.2 ba3n1 manHbBIX 12 4
3.3 Be0O-caiitb 17 4
3.4 KomnbsrotepHas rpadpuka 10 3.5
3.5 3D-MoenupoBanue 9 3
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Hroro no pazgeny S7

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 36.5
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IPOBEPSIEMBIE HA EI'D 110 UHO®OPMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHMUSI

Kon
NpoBePSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

1.

3namu (nonumams)

11

[ToHnMaHWe OCHOBHBIX NPUHIMIIOB YCTPOHCTBA M (PYHKIMOHUPOBAHHS
COBPEMEHHBIX CTaI[MOHAPHBIX U MOOHJIBHBIX KOMITBIOTEPOB; TCHICHIIUH
Pa3BUTUS KOMITBIOTEPHBIX TEXHOJOTMH; BIaJICHWE HaBBIKAMH PaOOTHI C
OTEPALIMOHHBIMA CHUCTEMaMH W OCHOBHBIMH BHUJAMH TPOTPAMMHOTO
obecrieyeHnss JUIsI  pEUICHWsT y4YeOHBIX 3a1a4 10  BHIOpaHHOM

crenualIn3anuu

1.2

1.3

1.4

1.5

1.6

1.7

Hanmuuune HpeI[CTaBJ'IeHI/Iﬁ 0 0a30BBIX INpUHOUIIAX OpraHu3alnn H

(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH

[TonnMaHne OCHOBHBIX MPHUHIIMIIOB JMCKPETU3AIMU PA3TUYHBIX BHUIOB
uHpopMaun

[Tonnmanue ©6a30BBIX alrOPUTMOB OOpPaOOTKH YHCIOBOM M TEKCTOBOM
uHpopMaluuy (3alMCh 4YMCEN B TO3UIUOHHOW CHCTEME CUHUCIIEHUS,
JIETMMOCTh TIEJIBIX YHCEN; HaX0XKJIEHHE BCEX MPOCTHIX YHCEN B 33JaHHOM
Jarna3one; o0paboTka MHOTOPA3pSAHBIX MEIBIX YHCEN, aHaIHu3

CUMBOJIBHBIX CTPOK U APYTHUX ), AITOPUTMOB ITOUCKA U COPTHUPOBKHU
3HaHue (YHKIIMOHATHHBIE BO3MOXKHOCTH HWHCTPYMEHTAIBHBIX CPEACTB
cpensl pa3paboTKu

Bnagenne OCHOBHBIMH CBEICHUSMU O 0a3ax MaHHBIX, UX CTPYKTYpe,

CpeaAcCTBax CO3JaHuAd U pa60TLI C HUMH

ITonnMaHue BO3MOXKHOCTEH U OI‘paHI/IquI/Iﬁ TEXHOJIOTUH HCKYCCTBCHHOI'O
HHTCJUICKTAa B Pa3JIMYHbIX O6J'IaCT$IX; HaJIM4Hue Hpe)ICTaBHeHI/Iﬁ 00
HCITIOJIb30BaHNU I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOT Ui B Pa3INYHBIX

npodeccuOHATBHBIX chepax

1.8

Bragenne TeopeTMYECKMM anmapaTtoM, IO3BOJIIOIIMM OCYIIECTBIIATH
IIPEJICTaBICHUE 3aJaHHOI0 HATYPAJbHOIO YMCJIA B PA3JIMYHBIX CHCTEMAX
CUMCIICHUS; BBINOJHATH MpPeoOpa3oBaHUsl JIOTUYECKHX BBIPAKECHUH,
UCIIOJIB3YSl 3aKOHBI anreOpbl JIOTMKU; ONpEAeNsATh KpaTdyallividi myTh BO

B3BEIIEHHOM Trpade M KOJMYECTBO IMyTeH MEXIy BepIIMHAMHU
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OpPUEHTHPOBAHHOTO AIIMKINYECKOT0 rpaga

Ymemo

2.1

YMeHue MucCnonb3oBaTh KOMIIBIOTEPHO-MATEMaTHYECKHE MOJAEIU UL
aHanu3a o0BEKTOB U IMPOLIECCOB: (HOPMYIUPOBATH IEJIb MOJCIUPOBAHMUS,
BBIIIOJIHATh AHAJIU3 PE3YyJbTAaTOB, MOJYYEHHBIX B XOJI€ MOJCIMPOBAHUS;
OLICHMBATh aJICKBATHOCTh MOJICIIA MOJCIHPYEMOMY OOBEKTY WM

MPOLECCY; MPEACTABISATh PE3YJIbTATHI MOJAEIMPOBAHUS B HATJISIIHOM BUE

2.2

YMmenne kinaccu(UIMpPOBATH OCHOBHBIE 3a/aud  aHANW3a JIaHHBIX
(mporHo3upoBaHue, Ki1accudukanus, KJIacTepH3aLys, aHanu3
OTKJIOHEHUI1); TOHMMATh IOCJIEA0BATEIbHOCTh PELICHUs 3aJay aHalln3a
JTAaHHBIX: cOOp MEPBUYHBIX JAHHBIX, OYMCTKA M OLIEHKA KauecTBa JAHHBIX,
BBIOOp W (WIM) TIOCTPOCHHWE MOJEeNH, NpeoOpa3oBaHUE JTaHHBIX,

BU3yalin3allud JaHHBIX, MHTCPHOPCTALUA PE3YJILTATOB

2.3

YMmenue onpenensite HHGOPMAIMOHHBIN 00BEM TEKCTOBBIX, TpapUUECKUX
Y 3BYKOBBIX JIaHHBIX IIPY 33JJaHHBIX [TApaMeTpax AUCKPETU3aLUU. Y MEHHE
ONpPENENATh CPEOHIOK CKOpPOCTb IE€peladyd  JaHHBIX, OLICHMBAaThb
U3MEHEHHE BpEMEHHU IMepeJadyd Npu HU3MEHEHHH HH(POPMALMOHHOTO

00BbEMA TaHHBIX U XapaKTEPUCTUK KaHaja CBSI3U

2.4

YMeHHne CTpouTh KO, OOECNEeYMBAIOIIMN HAWMEHBIIYI0 BO3MOXKHYIO

CPEIHIO0 JUTMHY COOOIIEHUS IPYU U3BECTHOM YacTOTE CUMBOJIOB

2.5

YMeHue ucnosib30BaTh MPU PEUNICHUHM 3a7ad CBOMCTBA IMO3WIIMOHHOU
3allMCH YHUCEJI, aITOPUTMbI MOCTPOCHUS 3allMCH YHUCIA B TMO3UIHUOHHOW
CHCTEME CUHCIICHUS C 3aJaHHBIM OCHOBAHUEM M IIOCTPOEHHUS YHUCia II0
CTPOKE, COJEpKAlllel 3aluch 3TOTO 4YHUCia B MO3ULMOHHOW CHCTEME
CUUCIIEHHSI C  3aJaHHBIM  OCHOBAaHHMEM;  YMEHHUE  BBINIOJHATH

apI/I(l)MeTI/I'-ICCKI/Ie orncpanyru B IIO3UIIUOHHBIX CUCTEMaX CHUCIICHHUA

2.6

2.7

YMeHue CTpouTh JIOTUYECKOE BBIPAXKEHHE B JIU3bIOHKTUBHOM U
KOHBIOHKTHBHOM  HOpMaJbHBIX (QOpMax MO 3aJaHHOM  Tabmuie
UCTUHHOCTH; HCCIeloBaTb 00JacTh MCTHMHHOCTH  BBICKAa3bIBAHUS,

COACPKAIICTO MEPEMEHHBIC, pCUIATh HECIOXKHBIC JIOTHYCCKHUEC YPAaBHCHUA

YMeHue pemarb alropuTMHYECKUE 3aJaud, CBSI3AHHBIE C aHAIU30M
rpadoB (3a1auu MOCTPOEHUS ONTHUMAIBHOTO MYTH MEXKIY BEepUIMHAMHU
rpada, ornpeneneHus] KOJUYECTBA PA3IMYHBIX MyTeH MeXIy BepIIMHAMH

OPUEHTHPOBAHHOT'O AIIMKINYECKOTO rpaga)

2.8

YMeHHe UCnoab30BaTh ACPECBbLS MPU aHAJIN3C U MMOCTPOCHUU KOAOB U JJIA

NpeACTaBiICHU apu(METHUECKUX BBIPOKEHHUH, NpU pEIICHUH 3a/1ad
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2.9

MOMCKA M COPTUPOBKH; YMEHHUE CTPOUTH JACPEBO WIPhHI MO 3aJaHHOMY
aIropuTMy; pa3padaThiBaTb U OOOCHOBBIBATH BBIUTPBHIIIHYIO CTPATETUIO
UTPBI

YMeHne aHalIM3UpOBaTh AITOPUTMBI  C  HCIIOJIb30BAHHEM  TaOJIHII
TPAcCCUPOBKU; OINpPEAENsATh 0e3 UCIOIb30BaHUSI KOMIIbIOTEpA Pe3yIbTaThbl
BBITIOJIHEHUST HECJIOKHBIX MPOTPaMM, BKIIFOYAIOIIUX LIUKJIbI, BETBICHUS U

noarporpaMmsal, IMpr 3aJaHHBIX UCXOJHBIX JaHHBIX

2.10

211

2.12

YMeHue omnpeaensaTh CIOXKHOCTh H3Y4aeMbIX B Kypce 0a30BBIX
QIFOPUTMOB (CYMMHUPOBAHME 3JEMEHTOB MacCHUBa, COPTUPOBKA MAacCHBa,
nepeOOpHble AJITOPUTMBI, JBOMYHBIA TOUCK) U MPHUBOAMTH MPUMEPHI

HCCKOJIBKHUX aJITOPUTMOB pa3H0171 CJIO)KHOCTHU IJId pCIICHUA OHHOﬁ 3aga4u

Bnanenue yHHBEpCAIbHBIM SI3BIKOM IPOIPAMMHPOBAHHUSL  BBICOKOTO
ypous (ITackans, Python, Java, C++, C#), npeacraBieHusMu 0 06a30BBIX
TUTIAX JAHHBIX M CTPYKTYypax TaHHBIX; YMCHHE HCIIOIh30BaTh OCHOBHBIE
VIOPABISIOMIAE  KOHCTPYKIMHM,  YMEHHE  OCYNIECTBISTh  aHAIN3
NPEJIOKEHHOW  MPOrpaMMBI:  OMpenesaTh  pe3yibTaThl  padOTHI
MPOTPaMMBbI TIPH 33JIaHHBIX MCXOJHBIX JAHHBIX; OMPEACIATh, MPH KaKUX
UCXOIHBIX JIAHHBIX BO3MOXXHO TIOJIyYeHHE YKa3aHHBIX pPe3yJbTaTOB;
BBISBJISITH JIaHHBIE, KOTOpblE MOTYT MpPHBECTHM K OmuOKe B paboTte
nporpaMMmbl;  (GOpPMYJIHpOBaTh  OPEUIOKEHHS MO  YIYYIICHHIO

IIPOrPaMMHOT0 KO/1a

YMeHue peanu3oBbIBaTh Ha BBIOPAHHOM JUIsl M3Y4YEHHUS  SI3bIKE
nporpamMmmupoBaHus Beicokoro ypoBHs (Ilackams, Python, Java, C++, C#)
TUIIOBBIE aJITOPUTMBI 0OPaOOTKH YKCElI, YUCIOBBIX MOCIEI0BATEILHOCTEH
M MacCHMBOB: TMIPEJICTaBIEHHE YHUCIAa B BUAE HaboOpa MPOCTHIX
COMHOXHTENEH; Hax0oXIeHHe MaKCUMalbHOW (MUHUMAaJIbHOM) HudpHI
HaTypaJbHOI'O YHUCIIA, 3a[IUCAHHOTO B CUCTEME CUMCIICHHSI C OCHOBAaHUEM,
He mpeBblmaonmM 10; BbluuCIeHHEe OOOOMIEHHBIX XapaKTEPUCTUK
AJIEMEHTOB MacCMBa WJIM YHCJIOBOM IOCIEI0BATEIbHOCTH (CYMMBI,
MIPOM3BEICHUS  CpPEAHEero  apu(MeTHYecKoro, MHHUMAIbHOIO H
MaKCHMaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA AJIEMEHTOB, YAOBIETBOPSIOLINX
3aJJaHHOMY YCJIOBHIO); COPTHPOBKY DJJEMEHTOB MacCHBa; YyMEHHE
UCTOJIb30BaTh B MpPOTpaMMax JaHHBIC PA3IMYHBIX THUIIOB C YYETOM
OTrPaHMYEHUN Ha JMAara3oH UX BO3MOXHBIX 3HAUEHUM, NMPUMEHATH NPH
pELICHUH 3a/a4 CTPYKTYpPbI JAHHBIX (CIHMCKH, CIOBApH, CTEKH, OUYEpelH,

HepeBBH); NPpUMCHATH CTAHAAPTHBIC U COOCTBEHHEIE noamnporpamMmsl JIs1
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2.13

00pabOTKM YUCIIOBBIX JAaHHBIX U CUMBOJIBHBIX CTPOK; UCIOJIb30BaTh MPH
pa3paboTke nporpamMm OUOIMOTEKU MOANPOTpaMM; YMEHHE UCIIOIb30BaTh

CpEeICTBA OTJIA/IKH MPOTrPaMM B Cpejie TPOrpaMMHUPOBAHUS

YMeHHE  UCHONB30BaTh  DIICKTPOHHBIE  TAONMIBI  JUIsI  aHaju3a,
MIPEACTABICHUS M 00pabOTKHM JaHHBIX (BKIIIOYAsi BHIOOP ONTHMAaIbHOTO
pelieHus, moadop TUHUHM TPEHJa, PElICHHWE 3aJad MPOTHO3HPOBAHMUS);
YMEHHE HCIOJb30BaTh TaOJIW4YHbIC (PESIMOHHBIE) O0a3bl JAHHBIX U

CIIPAaBOYHBIC CUCTCMBbI

2.14

YMeHue OpraHu30BbIBATH JIMYHOE HH()OPMAIMOHHOE IPOCTPAHCTBO C
UCMOJIb30BAaHUEM  PA3JIMYHBIX  CPEACTB  LU(POBBIX  TEXHOJOTHIA;
MOHMMaHUE BO3MOXKHOCTEH IIM(PPOBBIX CEPBHUCOB T'OCYIAPCTBEHHBIX

yCIIyT, TUGPOBBIX 00pa30BATEILHBIX CEPBUCOB
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HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'S 10 UHO®OPMATHUKE

Kon
1

11

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Hudposast rpaMOTHOCTH
OcHOBHbIE TEHJICHIIUN PA3BUTUS KOMITBIOTEPHBIX TEXHOJIOTUH.

HapaJIJIeHBHBIG BBIYHCIICHHA. MHOI‘OHpOL{CCCOprIe CHUCTCMBI.

PacnpenenéHHHe BBIYMCIINTCIBHBIC CUCTCEMBI U O6p3,60TKa OOJIBIINX JaHHBbIX

1.2

13

[IpuHUMITBI TOCTPOEHUS U aNMapaTHbIE KOMIIOHEHThl KOMIIBIOTEPHBIX CETEH.
CereBbie mporokoisibl. Cerb WuTepHer. Anpecauus B cetu HHTepHer.
ITpotokonsl creka TCP/IP. Cucrema momennbix uMméH. Pasnmenenue IP-cetn
Ha MOJICETH C MOMOIIbI0 MAaCOK MOJICETEN

QaiinoBas cucrema. [louck B ¢aitnoBoit cucteme. IlpuHIUIIBI pa3MelIeHUs U
nMeHOBaHus (DalioB B JoiroBpeMeHHOW mamsaTu. 11[aGnoHbl i onucaHus

rpyni ¢ainos

14

CKOpOCTI) nepcaaun  JaHHBIX. 3aBHCHMOCTD BpEMCHH 1Cpeaadyu OT

MH(POPMAIIMOHHOTO 00bEMA TAaHHBIX U XapaKTEPUCTUK KaHala CBSI3U

1.5

udppoBanne naHHBIX. CHMMETPUYHBIE M HECHMMETPUYHBIE IHQPHI.
udper npocroit 3amensl. lugp Lleszaps. Uludp Buxenepa. Anroputm
mmdposanus RSA

1.6

2.1

2.2

KO,I[LI, ITO3BOJIAOIIUC 06Hapy>I(I/IBaTL " UCIIPABJIATH OIJ_II/I6KI/I, BO3HHKAKOIINEC
npu nepeaadyce  HJaHHBIX. Paccrosane XsMMmuUHTA. KO,Z[I/IPOBaHI/Ie C

noBTroperrem 6utos. Koasr Xommunara
Teopernueckrne 0CHOBbI UH(POPMATUKHI

JlBonuHoe KogupoBaHue. PaBHOMEpHBIE UM  HEPAaBHOMEPHBIE  KOJBI.
JlexonupoBaHue COOOILEHUH, 3alMMCAHHBIX C TIOMOIIBIO HEPAaBHOMEPHBIX
konoB. YcnoBue ®ano. IlocTpoeHne ONHO3HAYHO NEKOJUPYEMBIX KOJOB C

IIOMOIIBIO ACPEBA

Teopernueckue Mmoaxoaspl K OIEHKe KosimdecTBa HH(popmaruu. EnuHHIEI
U3MEpeHuss KoiuyecTBa HHGpopManuu. AJQaBUTHBIA MOAXOA K OIEHKE
KoJnyecTBa MHGOpManuu. 3aKOH aAJWTUBHOCTH HHGpopmanuu. Popmyna

Xaptnu. Uadopmarus u BepositHocTs. Dopmyina Lllennona

2.3

Cuctremsl cuncnenus. Pa3BépHyTasi 3amuch LENBIX M JAPOOHBIX YHCET B
MO3UIIMOHHOM cucTeMe cumciieHns. CBONWCTBA ITO3HIIMOHHOM 3alMCH YHCla:

KOJINYCCTBO I_[I/I(bp B 3alliucCu, MNpU3HAK JACIMMOCTU YHCJIa Ha OCHOBAHHUC
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2.4

2.5

CUCTEMBI CYHUCIICHUSA. AITOPUTM TMEpeBoJa LEJIOoro uuciaa u3 P-udHOU
CUCTEMBI CUMCIICHUS B JIECATHUYHYI0. AJITOPUTM MEpeBOja KOHEUHOM P-u4Hoi
Ipobu B JECATHUHYIO. AJTOpPUTM IEpeBojia LIEJOro 4Yucia U3 JEeCATUUHON
cucteMbl cuncienus B P-uunyto. [lepeBon koHeuHOU necaTHYHOM apodu B P-
n4Hyr0. J[BoWdYHas, BOChMEpHYHAs U MICCTHAAIATCPUYHAS CHCTEMBI
CUMCJICHHS, CBSI3b MEXIy HHUMH. ApuPMETHUECKHEe Olepanuud B
MO3UIMOHHBIX CUCTEMaX CUUCIICHUS

TponuHas ypaBHOBEIIEHHAas CHCTeMa CYHUCIEHHs. J[BOWYHO-JECATHUHAS
CUCTEeMa CUHCIICHUS

KomupoBanue tekctoB. KomupoBka ASCIl. OmgHoOGaliTHBIE KOAMPOBKH.
Crangapt UNICODE. Koguposka UTF-8. Onpenenenne nHPOPMAITMOHHOTO

00bEMa TEKCTOBBIX COOOIIEHUN

2.6

2.7

KomupoBanue  m3o0paxkenuit. OueHka  WHPOPMALMOHHOTO  00BEMaA
rpadUyecKuX JAHHBIX MPU 33JaHHBIX Pa3pelIeHUH U INTyOWHE KOJUpPOBaHUS
ugeta. L[BetoBbie Monenu. KonupoBanue 3Byka. OneHka HHPOPMALMOHHOTO
00bEMa 3BYKOBBIX MJaHHBIX TIPH 33JaHHBIX YacTOTE JUCKPETH3aLUH |

Pa3psAHOCTH KOJUPOBAHUS

Anrebpa noruku. IloHstue BbicKka3biBaHUA. Bbicka3biBaTenbHbIE (HOPMBI
(npenukatel). KBaHTOpHI CyI11€CTBOBAHUS U BCEOOIIHOCTH.

Jlornueckue omneparuu. TaOmuikl MCTUHHOCTH. Jlormyeckue BbIpaXKEHUS.
Jlormueckne TOXAecTBa. Jlornmueckme onepanMM W ONEpAallUM  HAJ
MHO>KECTBaMHU.

3akoHbl anreOpbl JOTMKU. OKBHBAJIEHTHBIE NpeoOpa3oBaHMs JIOTMYECKHX
BbIpakeHU. Jlornyeckue ypaBHEHHsI U CUCTEMBI yPAaBHEHUH.

Jlornyeckue ¢GyHKIMU. 3aBUCUMOCTh KOJHMYECTBA BO3MOXHBIX JIOTHYECKHUX
(GyHKIUH OT KOJIMYeCTBa apryMEHTOB.

Kanonuueckue Gpopmbl TOrMUECKUX BBIPAXKEHUN

2.8

COBCpIHGHHI)Ie JU3BIOHKTUBHBIC KOHBIOHKTHBHBIC HOPMAJIBHBIC (1)OpMI)I,

AJITOPUTMBI UX ITOCTPOCHUA 110 Ta6n1/1ue UCTUHHOCTHU

2.9

2.10

Jlornueckne »syneMeHTBI B cocTaBe KommbroTepa. Tpurrep. Cymmarop.
MHuoropa3psasslii cymmaTop. IlocTpoeHne cxeM Ha JOIMYECKHMX 2JEMEHTAX
10 33JJaHHOMY JIOTMUECKOMY BBIPAKEHUIO. 3aIUCh JOTMYECKOIO BBIPAKEHUS
IO JIOTMYECKOM cXeMme

Mognenn u monenuposanue. Llenu monenupoBaHus. AJNEKBAaTHOCTb MOJENN
MozenupyeMoMy OO0BeKTy wuiu mporeccy. dopmanuzanus TPUKIaIHBIX

3aaad.
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2.11

2.12

2.13

2.14

2.15

2.16

3.1

[IpencraBieHrne pe3yiabTaTOB MOJACIUPOBAHUS B BUIE, YIO0OHOM st
BOCIPUATHS 4YEJIOBEKOM. ['paduueckoe NpeacTaBlIeHHUE HTaHHBIX (CXEMBbl,
TaOIUIIBI, TPAPUKH).

[IpencraBinenne wLENbIX 4YMCENl B MaMATH KommbroTepa. OrpaHu4eHHOCTH
JUana3oHa 4yucel NpU OIPaHMYEHHUM KOJIMYecTBa paspsanoB. llepenonHenue
pa3psaHOW ceTKHW. be33HakoBbIe ¥ 3HAKOBBIC JaHHBIC. 3HAKOBBIA OWT.
JIBOWYHBIN TONIOJIHUTEIBHBIN KOJI OTPULATEIbHBIX YUCEN.

[To6uToBBIe JOTHYeckue omnepanuu. Jlornyeckuit, apuPMETHUCCKUN W
uukiauyeckuii casuru. lludpoBanue ¢ momouipi0 NOOUTOBON Omepaluu

«uckmouaromee UJIN»

HpeI[CTaBJIGHI/IC BCIICCTBCHHBLIX YHUCCII B IaMATH KOMIIBIOTCpPA. 3Haqamaﬂ
4aCTb W MOPAIJOK UYHCIA. I[I/Ial'[a?;OH 3HAYCHUU BCIICCTBCHHBIX YHUCCII.
HpO6J’ICMLI XpaHCHUS BCHICCTBCHHBLIX YHCCII, CBA3AHHBIC C OI'PAHHUYCHUCM
KOJIMYCCTBA Pa3psa10B. Brimonnenue onepaunﬁ C BCIICCTBCHHBIMHN 4YHUCJIaMU,

HaKOILICHUE OIIMOOK IIPpU BBIYUCIICHUAX

I'padbr. OcHoBHbIe noHsATUSA. Buasl rpados. Onucanue rpadoB ¢ TOMOIIbIO
MaTpHIl CMEXKHOCTH, BECOBBIX MAaTpHII, CIHCKOB CMEXKHOCTH. PereHue
QITOPUTMUYECKUX 3a/lay, CBA3aHHBIX C aHainu3oM rpadoB (MOCTpOEHUE
ONTUMAIILHOTO IyTH MEXAy BepiiuHamu rpada, ompeaeicHue KOJIHMYeCTBa
Pa3IUYHBIX MyTed MEXIy BEpIIMHAMU OPUEHTHPOBAHHOTO AIUKIMYECKOTO
rpada)

HepeBnsi. bunapnoe nepeBo. JlepeBbsi moucka. CrocoObl 00xona jaepena.
[IpencraBierre  apupMETHYECKMX  BBIpROXKCHWH B BHJIE  JepeBa.
Hcnons3oBanue rpadoB U IE€pPEeBhEB MPU OMUCAHUU OOBEKTOB M IMPOLIECCOB

OKpYyIKaromero Mmupa

JIMCKpeTHbIE UTpbl JBYX HWIPOKOB ¢ MosHOM uH(opmarumeil. Ilocrpoenue
JepeBa mnepebopa BapHAHTOB, OMMCAHUE CTPATETUH HUIPhl B TAOIUYHOMN

(dopMe. BeIMrpbIlIHbIe M MPOUTPBILITHBIE TTO3UIMU. BBIMTPBILIHBIE CTPAaTErNN

CpenctBa HMCKYCCTBEHHOTO UWHTeIUIeKTa. MaeHTuQUKAMS W TMOHCK
M300pakKeHUH, pacro3HaBaHUe JIWLL. Hcnonp3oBanue METOJIOB
MCKYCCTBEHHOTO HHTEIJIEKTa B O0OydYarommx cucreMax. lcmonb30BaHue
METOJIOB MCKYCCTBEHHOTO HMHTEJIEKTa B poOOTOTeXHUKE. VIHTEpHET BElIeH.

Heliponnsie cetn
ANTrOpUTMBI M IPOTPAMMHUPOBAHKE

CDOpMaJ'II/B anusa TIOHATHA aJIropurMma. Mamuna TBIOpI/IHPa KakK

YHUBEpCaJIbHass MOJECIb BBEIUMCIIEHUH
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3.2

OrneHka CIOXXKHOCTH BhIMHCICHHNA. Bpemst paboTel 1 00bEM HCHOIB3yeMOn
IaMATH, HX 3aBUCUMOCTb OT pa3Mepa MCXOAHBIX JAaHHbIX. OreHka
aCUMITOTUYECKON CJIOKHOCTH AJIFOPUTMOB. AJTOPUTMBI MOJIMHOMHAIBHON
cnoxkHoctu. IlepeGopubie anroputmbl. [IpuMepsl pa3iIWYHBIX aITOPUTMOB

peuicHuAd Ol[HOfI 3ala4M, KOTOPbIC UMCIOT PA3JIMUYHYIO CIIOKHOCTDH

3.3

3.4

OmnpeneneHre BO3MOXKHBIX PE3YJbTAaTOB pabOThl MPOCTEHIIMX AJITOPUTMOB
yIpaBJIEHUS UCIIOJHUTENSAMU U BBIUUCIUTENBHBIX alropuT™MoB. Onpesenenne
UCXOJHBIX [JaHHBIX, INPU KOTOPHIX AJITOPUTM MOXKET JAaTh TpeOyeMblil

pe3ynbTar

Anroput™Mbl 00pabOTKH HATYPaJIbHBIX YHCEN, 3alMCAHHBIX B IMO3UIIHOHHBIX
CUCTeMax CYHCICHUS: pa3OMeHue 3alHuCH YUClia Ha OTACIbHBIC ITUQPEI,
HaXO0XJCHHE CyMMBbl W TMPOW3BEACHUS HHU(Dp, HAXOXKICHUE MaKCUMATbHON
(MUHUMAIBLHOM ) IUQPHI.

[IpencraBnenue yucia B BHIIE HaOOpa MPOCTBIX COMHOXHTEICH. AJITOPUTM
OBICTPOTO BO3BEACHHSI B CTENCHb. [IOMCK MPOCTHIX 4YHCET B 3aJaHHOM

JMAITa30He ¢ IIOMOLIBIO AITOPHTMA «peIeTo JpaTocheHar

3.5

MHoropaspsiIHbIe IeIble YUCiia, 3a/1a491 JITUHHON apupMeTHKN

3.6

3.7

3.8

SI3bik porpammupoBanus (ITackans, Python, Java, C++, C#). Tunbl naHHBIX:
LIEJIOUUCIIEHHbIE, BEILECTBEHHbIE, CHUMBOJbHBIC, JIOTHUUYECKUE. BeTBieHus.
Crnoxuble ycnoBus. Lluknsl ¢ yeiaoBuem. L{ukisl o nepeMeHHOiA.

OO0paboTka 1aHHBIX, XpaHAMKXCs B (aitax. TekcToBble U 1BOMYHbIE (DAIIbI.
daitnosslie nepeMeHHbIe ((aiinoBble ykazarenu). Urenue u3 aiina. 3anuce B
Gaiin.

Paz6uenue 3agaun Ha noazanaqu. IlognporpaMmel (mpoueayps! U QyHKIHN).

Hcnonb3oBanne cTaHIapTHON OMOIMOTEKH S3bIKa IPOrPaMMHUPOBAHUS

Pexypcusi. PexypcuBHble npoueaypsl U pyHkiuu. Mcnonb3oBanue creka ais

oprann3an pCKypPCHUBHBIX BHI3OBOB

Yucnennsle MeTopl. TouHOE M MpUOIMKEHHOE peleHus 3a1aun. YucneHHoe
pellleHre ypaBHEHUN ¢ MOMOIIBI0 1MoA0opa napamerpa. YucieHHble METObI
pellleHrs ypaBHEHHI: MeTon mepedopa, METOJl IMOJIOBUHHOTO JIEIEHHUS.
[TpubnmxEHHOE BHIYMCIIEHUE JUTMH KPUBBIX. Boruncnenue miomaneit puryp c
MOMOUIbI0  YHUCJIEHHBIX METOJ0B (METOJ MPSAMOYIOJIbHUKOB, METO[
tpaneuuii). [louck makcumyma (MUHUMYMa) (QYHKIMHM OJHOW TNEepeMEHHOMN

METOJAO0M ITOJIOBUHHOTI'O JCIICHUA

3.9

OOpaboTka CHMBOJBHBIX JAaHHBIX. BcTpoeHHble  (QYHKIMHM  sI3bIKa

nporpaMMupOBaHud  JId O6pa6OTKI/I CUMBOJIBHBIX CTpPOK. AHFOpI/ITMLI
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00pabOTKM CUMBOJIBHBIX CTPOK: MOACUYET KOJIWYECTBA MOSBICHUI CHUMBOJA B
CTpOKe, pa30MeHHe CTPOKM Ha CJoBa IO MNPOOETbHBIM CHMBOJAM, IOMCK
MOACTPOKM BHYTPU JAHHOM CTPOKH, 3aMe€Ha HANJACHHOW MOACTPOKH Ha
Ipyryl0 CTpoKy. IeHepamus Bcex CJIOB B HEKOTOpOM andasure,
YAOBIIETBOPSIIOIIUX 3aJaHHBIM orpaHudyeHusiM. I[IpeoOpa3oBanue uucia B

CHUMBOJIbHYIO CTPOKY U 00paTHO

3.10

3.11

MaccuBel W TIOCIEAOBATEIBHOCTH 4HCEN. Bwruucienne 0000MEHHBIX
XapaKTePUCTHK AJIEMEHTOB MacCHBa WJIM YHUCJIOBOM MOCIEAO0BATEIbHOCTU
(cyMMBI, MpOU3BEACHUS, CPEIHEro apu(pMETHUYECKOro, MUHUMAIBHOTO U
MaKCHUMAaJIbHOTO 3JIEMEHTOB, KOJIMYECTBA JJIEMEHTOB, YJIOBIICTBOPSIOMINX
3aJJaHHOMY YCIJIOBHIO). JIMHEWHBIN MOWCK 3aJaHHOTO 3HAYEHUS B MAacCHUBE.
AJropuT™MBI paboOThl C 3JIEMEHTAMH MAacCHBa C OAHOKPATHBIM MPOCMOTPOM
MaccuBa. CopTUpOBKa OJIHOMEPHOTO MaccuBa. [IpocThie METOIbI COPTUPOBKHU
(Merox my3bIpbkKa, METOJ BbIOOpa, COpPTHUpOBKAa BcTraBkamu). CopTHpoOBKa
ciusinueM. BeicTpas coprupoBka maccuBa (anroputM QuickSort). /IBonynbrit

IIOUCK B OTCOPTUPOBAHHOM MACCUBEC

JIBymMepHBIE MAacCHUBBI (MaTpUIlbl). AJTOPUTMBI OOPaOOTKU JBYMEPHBIX
MacCHBOB: 3allOJJHEHUE JBYMEPHOIO YKCIIOBOI'O MAacCHBa I10 3a/laHHBIM
IIpaBWJIaM, [TOMCK 3JIEMEHTA B IBYMEPHOM MAacCHBE, BHIYMCIEHUE MAaKCUMyMa
(MMHMMYMa) U CyMMBI 2JIEMEHTOB JIBYMEPHOI'O MacCUBa, IEPECTaHOBKA CTPOK

n CTOJ'I6I_[OB ABYMCPHOI'O MaCCHUBa

3.12

CnoBapu  (accolMaTHBHBIE MAacCCUBBI, OTOOpaxeHus). Xd3UI-TaOIUIbI.

HOCTpOCHI/Ie aﬂ(l)aBI/ITHO"{aCTOTHOFO CJIOBapd IJIA 3aIaHHOTO TCKCTAa

3.13

3.14

Creku. Amnamms MpaBHUIIBHOCTU CKOOOYHOTO BBIPpAXKCHUA. Brruncienue
apI/I(l)MeTI/ILICCKOFO BBIPAXKCHUS, 3AlIMCAHHOTO B HOCT(bHKCHOﬁ (bopMe.

Ouepenu. Mcnonp3oBaHue ouepeu sl BpeMEHHOI'O XpaHEHUs! TaHHbIX

Anroputmbl Ha rpadax. IlocTpoeHne MUHMMAaIbHOTO OCTOBHOIO JepeBa
B3BEIICHHOTO  CBSI3HOTO  HeopHeHTHpoBaHHoro rpada. KomaugectBo
pPa3IMYHBIX IYyTEH MEXIy BEPIIMHAMH OPHEHTHMPOBAHHOIO ALMKIAYECKOIO

rpada. Anroputm JledKcTpbl

3.15

JlepeBbs. Peanusanus nepeBa ¢ IOMOIIBIO CCBUIOYHBIX CTPYKTYp. J{BonuHbIE
(Ounapusie) nepeBbsi. [locTpoenue aepeBa /Ui 331aHHOTO apU(PMETHUECKOTO
BbIpakeHUs. PekypcuBHble anropuTMbel o0xofa jaepeBa. lcnonb3oBaHue

cTeKa M o4epeau s 00X0/1a epeBa

3.16

JluHamMuueckoe MporpaMMHUpPOBaHME KaK METOJl peHIeHHs] 3agad ¢

COXpPAaHEHHEM MPOMEXKYTOUHBIX pE3yJbTAaTOB. 3a/ladyd, pelaemMble C
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IIOMOILBI0 AUHAMUYECKOTO IIPOrPaMMUPOBAHUSA: BBIYMCIICHUE PEKYPCUBHBIX

(bYHKHHﬁ, MOJCYET KOJIUYECTBA BApUAHTOB, 3aid4YX OIITUMHU3AIUN

3.17

[Tonatne 06 00BEKTHO-OPUEHTHUPOBAHHOM MPOTrpaMMUpOBaHUN. OOBEKTH U
kiaccel. CBoiicTBa W MeToAbl O0BEKTOB. (OOBEKTHO-OPUEHTUPOBAHHBII
aHanu3. Pa3paboTka mporpamMm Ha OCHOBE OOBEKTHO-OPHUEHTHPOBAHHOTO

nojxoxaa. MHKancynsanus, Haciea0BaHue, TOTUMOPPHU3M

WudopmanroHHble TEXHOIOTUU

4.1

Ananu3 naHHbiX. OCHOBHBIC 3374l aHAJIW3a JAHHBIX: MPOTrHO3WPOBAHUE,
KiaccuuKkanus, KiacTepu3amys, aHalu3 oTkiIoHeHui. [locnenoBareabHOCTD
pellleHrs 3ajJad aHalu3a JaHHBIX: COOp IMEpPBUYHBIX JAHHBIX, OYHCTKA U
OlICHKa KayecTBa JaHHBIX, BbIOOP ¥ (WIM) TIOCTPOCHHE MOJEIH,
npeoOpa3oBaHWe  JAHHBIX, BU3YyalIHW3alUsl  JIaHHBIX, HHTEPIPETALUs
pe3ynbraroB. [Iporpammusie cpeacTBa u HTEpHET-CepBUCH AT 00paboTKH

" IIPCACTABJIICHUA JaHHBIX. bonpime nannpie. MammmHHOE 06y‘16HI/Ie

4.2

4.3

4.4

AHanu3 JaHHBIX C MOMOLIBIO 3JEKTPOHHBIX Tabiul. Beluucienune cymwmbl,
cpeaHero apu(MeTuueckoro, HamOONbLIEro (HAUMEHbBILIEro) 3HAYEHUS
nuarnazoHa. Beraucnenune xo3dduimenta xoppemsiuuy AByX PSIOB JaHHBIX.
[TocTpoenne cTonOYaTHIX, TMHEWYATHIX M KPYroBbIX Auarpamm. [loctpoenue
rpadpukoB  ¢yHkumid. IlonbGop  JnuHUM  TpeHaa, pelleHHe  3aaay
IIPOTHO3UPOBaHNUs. Pemenne 3a1a4 ONTUMU3aLNNA ¢ TOMOIIBIO 3JIEKTPOHHBIX

TadJIHI

Jluckperuzanusi MpU MaTEeMAaTUYECKOM MOJEIMPOBAHUHM HETPEPHIBHBIX
nporeccoB. MojenupoBaHue JIBIKEHHSA. MoJenupoBaHUEe OHOJIOTHYECKHX
cucteM. MaTemMaTHueckue MOJAENU B OKOHOMHUKE. BrluncnuTenbHbIC
AKCTIIEPUMEHTHI ¢ MojeaMu. OOpaboTka pe3ynbTaTOB IKCIEpUMEeHTa. MeTon
HauMEHBIINX KBagpaToB. OIllEHKA YHCIOBBIX IMapaMeTPOB MOJAETUPYEMBIX
O00BEKTOB M TMpOIECCOB. BoccTaHOBIEHHE 3aBUCHMOCTEH IO pe3ysibTaTaM

OKCIICPUMCHTA

BepositHoctHbie  monenu.  Metonst Monte-Kapno.  MiMuTanunonHoe

MozenupoBaHue. CUCTEMBI MaCCOBOTO OOCITYKUBaHUS

4.5

TaOnuunble (pensuuoHHbIE) 0a3bl JNaHHBIX. Tabinuua — TNpeJcTaBlIeHUE
cBefeHnii 00 ogHOTHIHEBIX 00bekTax. [lone, 3amuchk. Kimrou tadmuisl. Pabora
C rOTOBOM 0a30i JaHHBIX. 3anoiHeHue O0a3bl JaHHbIX. [loMCK, cOpTHpOBKaA U
bunabTpanus JaHHBIX. 3ampockl Ha BBIOOPKY JaHHBIX. 3ampochl C

napaMmerpamu. BoraucisieMble 1mosis B 3apocax.
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MuoroTtabauunbie 6a3bl JaHHBIX. THIIBI CBsI3ei Mex 1y Tabnunamu. Buemnuit
ko4, LlemocTHOCT 0a3pl MaHHBIX. 3ampochkl K MHOTOTaONMMYHBIM Oazam

JTAHHBIX

TexcrtoBblli mpoueccop. CpeacTBa MOHMCKAa M aBTO3aMEHbl B TEKCTOBOM

npoueccope. CTpyKTypUpPOBAaHHBIE TEKCTOBble JOKYMeHThl. CHOCKH,

40 ornasienue. [lpaBuna  UUTHUPOBAaHUS  HCTOYHUKOB U OhOpMIICHHS
OoubmorpaguuecKux CCHUIOK
COI'TACOBAHO COI'JTACOBAHO
[Iporokon 3aceqanuss MO yuutenei 3aMecTuTeNnb TUPEKTOPA
MatemMaTuku 1 nHpopmaTukn MAOY COLI Ne35
ot 29.08.2025 roga Ne 1 I[Hoanuce ®UO

2025 roga

Iommuce ®1O
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